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Article  I.— A  PRELIMINARY  STUDY  OF  THE  CRACK- 
LES OF  THE  SUBGENUS  QUISCALUS. 

By  Frank  M.  Chapman. 

The  seventeen  members  of  the  genus  Quiscalus  fall  into  three 
Datura!  groups,  or  subgenera,  which  are  known  as  Holoquisralus, 
Megaquiscatui,  and  Quiscalus.  Heloqutscalus  contains  nine  species, 
which  range  through  the  West  Indies  to  Trinidad,  Cayenne,  and 
Venezuela ;  Mtgaquiscaius  contains  five  species,  which  range 
from  Virginia  southward  along  our  eastern  coasts,  through 
Mexico  and  Central  America  to  Bogota  in  Colombia,  two  of 
which  enter  our  limits, — Quiscaltis  major,  as  just  stated,  reaching 
Virginia,  while  its  southern  hmit  is  marked  by  the  northern 
boundary  of  the  range  of  QuUealus  macrourus,  or  about  the 
mouth  of  the  Colorado  River  in  Texas,  The  subgenus  Quiscalus 
contains  three  forms,  which  are  wholly  North  American  and  bear 
no  close  relationships  to  the  other  members  of  the  genus.  Quis- 
talui  aneus  breeds  from  the  Rio  Grande  Valley  to  northern 
British  America  and  from  the  eastern  slope  of  the  Rockies  to  the 
western  slope  of  the  AUeghanies,  while  from  Massachusetts  to 
Nova  Scotia  it  reaches  the  Atlantic  seaboard  ;  Quiscalus  quiscula 
agleeus  is  typically  represented  from  New  Orleans  to  Charleston 
and  southward  to  the  extreme  point  of  the  Florida  peninsula; 
and  Quiscalus  quiscula  breeds  from  the  northern  limit  of  the  range 
of  aglaus  northward  to  the  southern  limit  of  the  range  of  omus 
Id  the  lower  Connecticut  and  Hudson  River  Valleys.  Its  northern 
limit,  therefore,  coincides  with  the  boundaries  of  the  Carolinian 

These  three  birds  form  a  group  so  widely  separated  from  its 
nearest  allies  that  its  origin  is  not  now  determinable,  A  part  of 
their  range  corresponds  with  that  of  Quiscalus  macrourus  and  Q. 
major,  and  it  is  probable  that,  like  these  birds,  they  have  been 
derived  from  neotropical  ancestors. 

Quiscalus  annts  was  described  as  a  species  by  Mr.  Ridgway  in 
1869,  since  which  time  it  has  been  variously  ranked  as  a  species 
or  subspecies  by  different  writers,  who  either  believed  in  or  were 
[February.  iS9^.]  [I]  1 
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unconvinced  of  its  intergradation  with  quiscula.  A  question  has 
also  arisen,  among  those  who  regarded  the  two  bird  as  only  sub- 
specifically  separable,  concerning  the  manner  in  which  their 
intergradation  is  accomplished.  Is  one  bird  an  imperfectly 
differentiated  offshoot  of  the  other,  and  are  the  connecting  inter- 
grades  geographical  intermediates,  or  have  we  here  two  distinct 
species  whose  intergradation  is  due  to  interbreeding  where  the 
confines  of  their  respective  habitats,  adjoin  ?  In  other  words, 
the  question  is  one  of  geographical  variation  versus  hybridi- 
zation, and  the  object  of  this  paper  is  to  present  the  facts  of 
the  case  so  far  as  they  are  determinable  by  the  material  available 
for  study. 

The'  generous  and  active  cooperation  which  the  specialist 
receives  in  bringing  together  large  series  of  specimens  for 
detailed  comparison  is  an  important  and  characteristic  feature  of 
ornithological  research  in  America.  The  uniform  courtesy  with 
which  a  request  for  the  loan  of  material  is  granted  enables 
the  student  to  fonn  at  once  much  larger  collections  than  through 
his  own  unaided  efforts  he  could  gather  in  years.  Thus,  through 
the  assistance  of  fellow-workers,  I  have  examined  over  Soo 
specimens  of  our  Crackles,  but,  I  regret  to  say,  even  this  large 
number  has  proved  insufficient  to  complete  the  chain  of  facts, 
without  which  we  cannot  hope  to  draw  satisfactory  and  final 
conclusions  concerning  the  exact  relationships  of  the  birds  under 
consideration.  The  concluding  table  gives  the  number  of  speci- 
mens I  have  examined  and  from  whom  they  were  received.  To 
each  of  the  gentlemen  mentioned  therein  I  desire  to  express  my 
very  hearty  thanks  for  the  aid  they  have  so  freely  given  me. 
To  Mr.  Brewster,  Mr.  Ridgway,  Dr.  Warren,  Dr.  Avery,  Mr. 
Austin  F.  Park,  and  Mr.  J.  T.  Park,  I  am  particularly  indebted 
for  especial  efforts  in  my  behalf. 

Before  proceeding  to  a  discussion  of  the  relationships  of  the 
three  birds  it  will  be  necessary  to  give  some  attention  to  their 
coloration  and  diagnostic  characters.  It  may  here  be  mentioned 
that  all  the  comparisons  have  been  based  entirely  on  breeding 
males ;  that  is,  on  birds  taken  later  than  April  15,  a  date  when 
nesting  has  begun  and  the  migration  is  practically  over. 
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Quiscalus  aeneus. 

Adult  Male  in  the  Breeding  Season. — The  following  description  of  a 
tTtrical  mal«  is  based  on  the  examination  of  «ghteen  breeding  specimens,  from 
Erie,  Peno.,  WheatUnd,  Ind.,  and  Mt.  Carroel,  111.  Head  and  neck  purplish 
steel  blue,  more  purplish  anteriorly  ;  back,  rump,  and  underparts  rich,  metallic 
olivaceoua  bronze,  or  brassy  broiue ;  upper  and  under  latl-coverts  purplish 
biassj ;  tail  refldish  purple,  the  exposed  portions  of  the  feathers  with  brassy 
reflectiotis ;  primaries  blackish,  secondaries  and  wing-coverts  of  the  same  color 
as  tbe  tail,  but  the  cokirs  are  richer  and  more  intense,  the  coverts  broadly 
tipped  and  edged  with  brassy. 

VariaHoHj. — Htad  and  Neck  .-  The  variations  of  the  head  and  neck  are  the 
same  as  those  which  occur  in  quhcula  ,-  thai  is,  there  are  three  types  of  color- 
ation with  their  various  deuces  of  intergradation.  Brielly.  these  are  (l)  the 
purple  type,  with  more  or  less  broniy  rcRertions,  ihis  closely  resembling  the 
color  of  the  same  parts  in  aglaui ;  (z)  the  steel-(;reen  or  bluish-green,  and  (3) 
the  steel-blue  or  purplish-blue,  previously  described,  which  occurs  in  alK)ut 
twenty-five  per  cent,  of  tbe  spedniens  examined. 

Back  and  Undtrparts. — The  colore  of  the  neck  and  body  are  very  clearly 
defined  ;  there  is,  however,  an  occasional  slight  overlapping  of  the  steel  blue  on 
the  bronze,  the  result  being  a  few  purple-tipped  bronze  feathers  at  the  line  of 
iuDcture  of  the  two  colors  ;  the  back  and  underparts  themselves  vary  only  in 
intensity  and  brilliancy  of  coloration  :  earlier  in  the  season  they  arc  brighter  and 
inoic  brassy,  later  darker  and  more  deeply  olivaceous  bronze. 

Wings  and  Tail. — The  wings  and  tail  present  no  variations  other  than  those 
incident  to  wear  and  exposure  of  plum^e. 

Adult  Female  in  the  BKEEtiiNo  Season. — The  following  description  of 
a  typical  female  is  based  on  the  examination  of  thirteen  breeding  specimens  from 
Erie,  Penn.,  Kankakee  marshes,  Ind.,  and  Mt,  Carmel,  III.  The  differences 
aisting  between  male  and  female  specimens  of  itw^hj  consist  simply  in  brilliancy 
of  coloration.  The  pattern  of  coloration  is  exactly  the  same  ;  the  purple,  blue, 
or  steel  blue  of  the  head  and  neck  are  as  sharply  delined  in  the  female  as  in  the 
loale  ;  ihe  back  always  shows  at  least  a  trace  of  bronze,  and  the  brjf^htest  speci- 
mens cannot  be  distinguished  from  dull-colored  or  worn  males, 

Quiscalus  quiscula. 
Adult  Male  in  the  Breeding  Season. — The  following  description  of 
males  is  bated  on  the  examination  of  fifty-one  breeding  specimens  from  West 
Chester,  Penn.  The  range  of  variation  in  quiscula.  as  represented  by  this 
series  from  one  locality,  is  so  great  that  it  is  not  possible  to  select  a  specimen 
which  shall  serve  as  a  type  for  the  description  of  the  species.  There  are  three 
distinct  phases  of  coloration,  which  may  be  termed  (1)  (he  bottle-green,  (3)  the 
braiue-purple,  and  (3)  tbe  brassy  bluish-green.     Between  these  phases  there  is 
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eva7  degree  of  inlergnidalion,  and  the  result  is  a  Mmfuskm  of  characters  which 
require  detailed  description. 

Two  specimens  of  this  series  ajfree  with  phase  No.  i,  or  the  bottle-green 
phase ;  ihey  have  the  head  and  neck  steel  blae  ;  but  so  far  as  coloration  goes, 
in  other  respects,  closely  agree  with  true  aglaiu. 

Fifteen  specimens  are  typical  of  phase  No.  a,  or  the  purple-bronze  phase.  In 
this  phase  the  head  is  either  purple,  sleet  blue,  or  steel  green  ;  the  feathers  of 
the  back  and  underparts  are  widely  margined  with  bronzy  purple,  there  is  a  sub- 
terminal  iridescent  band,  and  B  concealed  base,  varying  from  brassy  bronze  to 
bronzy  purple.  The  rump  varies  from  bronze,  or  brassy  bronze,  to  bronzy 
purple,  in  two  specimeDS  the  feathers  are  lipped  with  iridescent  spots ;  the 
upper  tail^covcrts  are  bronzy  purple  ;  the  wings  and  tail  agree  in  coloration  with 
phase  No.  I,  but  are  heavily  glossed  and  marjpned  with  bronzy  purple.  Eleven 
specimens  are  intermediate  between  phases  No.  i  and  No.  s,  the  intergradation 
being  effected  by  a  decrease  10  the  width  of  the  bronze-purple  terminal  bar  char- 
acteristic of  the  feathers  of  the  back  in  phase  No.  z,  followed  by  a  proportionate 
increase  in  the  width  of  the  bottle-green  bar  of  phase  No.  i.  Held  in  certain 
lights  these  intermediate  specimens  may  appear  typical  of  cither  phase  as  one 
receives  the  green  or  bronze-purple  reflections  from  them.  In  phase  No.  3  (nine 
specimens)  the  brassy  bluish-green  phase,  the  head  and  neck  agree  in  coloration 
with  phase  No.  s  ;  the  change  in  the  color  of  (he  feathers  of  the  back  is  effected  by 
the  substitution  of  a  brassy  bluish-green  terminal  bar  for  a  bronze-purple  one,  by 
the  less  clear  definition  of  the  iridescent  sublerminal  band,  by  an  increase  in 
the  width  and  constancy  oF  the  basal  brassy  bronze,  which  in  two  specimens  is 
not  concealed,  the  terminal  brassy  bluish-green  being  then  proportionately 
reduced.  In  four  specimens  the  rump  and  lower  back  are  brassy  bronze  or 
olivaceous  bronze  ;  in  the  remaining  [our  it  is  brassy  bronze  with  purplish 
reflections;  in  one  of  the  last  four  the  feathers  of  the  rump  have  terminal 
iridescent  spots  ;  the  upper  tail-coverts,  wings  and  tail  agree  with  those  of 
phase  No.  2,  Thirteen  specimens  are  intermediate  between  phases  No.  3  and 
No.  3.  these  intergrades  being  produced  by  a  mingling  of  the  bronze-purple  and 
brassy  bluish-gieen  colors  of  the  back.  Phases  No.  i  and  No.  3  do  not  inter- 
grade  directly.  No.  3  being  a  transitional  phase  between  them. 

Adult  Female  in  the  Biieeoing  Season.— The  following  description  of 
the  female  is  based  on  the  examination  of  sixteen  breeding  specimens  from  West 
Chester,  Penn.  The  female  in  quiscula  presents  fully  as  much  variation  in 
color  as  the  male,  the  less  conspicuous  coloring,  however,  renders  it  difhcult  to 
properly  determine  the  color  phases  corresponding  to  phases  of  the  males.  The 
head  is  variously  purple,  steel  blue  or  steel  green  ;  seven  specimens  have  the 
feathers  of  the  back  basally  purple,  bronze  purple,  or  brassy  bronze,  with  sub- 
terminal  iridescent  bars  and  terminal  bands  of  bronze  purple  or  brassy  bluish- 
green  ;  five  specimens  are  dull,  lustreless  bronze  with  slight  purplish  reflections  ; 
four  specimens  are  intermediate  between  these  two  phases.  The  variations  of 
the  rump,  wings,  and  tail  correlate  with  those  of  the  back. 
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Quiscalus  quiscula  aglxus. 

Adult  Mai*. — So  (ar  as  coloration  goes  QuUcalm  gtarcula  aglaus  repre- 
senls  the  extreme  development  of  phase  No.  I  of  Qiiiscalt4]  guistula.  The 
diSermces  in  color  which  enisl  between  Washington  and  Chester  County,  Penn., 
specimens  of  this  phase  and  examples  from  South  Florida  consist  in  the  grealer 
average  intensity  of  the  green  of  the  back,  the  southEm  bird:<  being,  as  a  rule, 
slightly  darker,  and  in  the  color  of  the  head.  In  Florida  birds  this  part  varies 
from  a  steel  blue  to  bronir  purple,  the  last  being  the  prevailing  color,  while  in 
the  nortbem  bird  steel  blue  is  the  prevailing  shade.  Many  Florida  birds,  how- 
ever, can  be  exactly  matched  in  color  by  northern  specimens.  Further  variation 
in  niy  series  of  siity  males  from  .Southern  Florida  is  shown  in  the  direction  of 
[riiase  No.  3  of  jitiicala,  of  which  there  are  two  specimens,  while  twelve  others 
■re  intermediate  between  phases  i  and  2;  No.  i,  therefore,  being  represented  by 
forty^i  specimens,  or  seventy-six  per  cent.,  while  in  Chester  County  only  four 
per  cent,  of  the  specimens  can  be  referred  to  this  phase. 

Adult  Female. — The  females  of  aglaus  do  not  present  so  wide  a  range  of 
variation  as  do  the  females  of  qmicula.  The  most  highly-colored  specimens, 
bowerer.  are  brighter,  than  the  extremes  in  quiseula.  Such  specimens  have  the 
feathers  of  the  back  rich  purple  basally,  while  the  lips  are  occupied  by  an 
iridescent  band. 

Iq  size  agiaus  averages  smaller  than  either  aneus  or  quisfula, 
but  has  the  bill  actually  as  well  as  proportionately  longer.  The 
succeeding  table  of  measurements  shows  in  detail  the  difEerences 
in  size  which  exist  between  the  three  forms. 

Lack  of  a  large  series  of  breeding  specimens  has,  in  the  present 
case,  forced  me  to  use  winter  birds.  With  little  doubt,  however, 
they  represent  the  resident  bird,  and  in  any  event  all  of  the 
phases  mentioned  are  shown  by  summer  males. 

VouNC  Birds. — Young  birds  of  the  three  forms  in  first,  or 
nestling,  plumage  are  indistinguishable  from  one  another,  but 
when  the  first  plumage  is  fully  grown  slight  purplish  or  bronzy 
reflections  may,  in  quiscula  and  itneus,  give  some  indication  of 
parentage.  Of  aglaus  my  only  young  specimen  is  in  incomplete 
first  plumage.  Soon  after  the  acquisition  of  the  first  plumage  a 
complete  molt,  including  wing  and  tail-feathers,  occurs,  and  the 
bird  passes  at  once  into  the  full  adutt  plumage  with  a  head  which 
may  be  purple,  steel  blue  or  steel  green,  showing  that  the  varia- 
tion in  the  color  of  the  head  is  not  due  to  age. 

I  have  found  no  evidence  of  a  molt  in  the  spring. 
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Measurements. — The  differences  in  size,  which  exist  between 
these  three  forms,  are  too  slight  to  be  of  diagnostic  value  in  indi- 
vidual cases,  the  range  of  variation  in  either  form  completely 
overlapping  the  average  differences.  Still  a  study  of  average 
measurements,  based  on  series  of  specimens  taken  throughout 
the  range  of  each  form,  develops  some  points  of  interest. 

Quiscalus  aneus  presents  a  slight  but  regular  increase  in  size 
northward,  the  accompanying  table  showing  in  detail  the  differ- 
ences in  dimension  of  specimens  taken  throughout  its  habitat. 
On  the  whole  it  appears  to  be  a  somewhat  smaller  bird  than  qiiis- 
cula,  with  perhaps  a  slightly  longer  tarsus.  A  comparison  of  the 
average  measurements  of  District  of  Columbia  specimens  with 
those  of  Mt.  Carmel,  III.,  and  Wheatland,  Ind.,  examples,  and  of 
the  West  Chester,  Penn.,  series  with  the  series  from  Erie,  may  be 
considered  to  show  the  differences  in  size  which  exist  between 
the  two  species. 

In  agUeus  and  i/uiscula,  in  passing  from  the  South  northward, 
we  find  about  the  same  increase  in  size  shown  by  twnrw ;  the 
wing  and  tail  become  longer,  the  bill  thicker,  but  the  length  of 
this  member  decreases  ;  Florida  specimens  {aglieus)  having  an 
actually,  as  well  as  relatively,  longer  bill  than  northern  speci- 
mens. A  series  of  twenty-five  birds  from  Shelter  Island,  N.  Y., 
present  an  exception  to  the  rule  of  increase  in  size  northward, 
and  average  smaller  than  the  Washington  specimens.  Most  of 
the  Long  Island  birds,  however,  were  taken  in  June,  and  their 
apparently  smaller  size  may  be  due  to  worn  plumage.    ■ 
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Average  Measurements  of  Brbbdinc  Males  of  Quiscaltis  a 


sc,' 


Sao  ADtoDio,  Tex . 

Cook  Councyi  Tex 

Warner,  Tean 

Bell.  Ky 

Ml.  Carmel,  lU     

WheatUDd.  Ind 

Erie,  Penn 

Port  Snelling,  Minn 

Pembina  and  Ft.  Rice,  N.  Dak. . . 

Vicinity  of  Cambridge,  Mass 

Verraont,  Maine  &  New  Brunswick. 


SuMUARV. — In  order  that  the  discussion  of  the  inter-relation- 
ships  of  the  three  forms  just  described  may  be  easily  followed,  it 
is  important  that  their  plumages  should  be  thoroughly  understood 
Omitting  all  reference  to  the  color  of  the  head  as  too  variable  a 
character  to  be  used  in  diagnosis,  we  may  know  aneus  as  a  bird 
in  which  the  back  and  underparts  are  metallic  brassy,  or  oliva- 
ceous bronze  without  iridescent  bars  in  any  part  of  the  plumage. 
Quiscuia  assumes  three  phases  of  coloration  which  merge  into  one 
another  in  the  order  named  :  first,  the  bottle-green  ;  second,  the 
bronze-purple ;  and  thijd,  the  brassy  bluish-green.  In  each  of 
these  phases  the  feathers  of  the  back  and  underparts  are  banded 
with  iridescent  bars  of  varying  extent.  Quiscalus  quiscula 
agletus  represents  the  highest  development  of  phase  No.  i  of 
guistula.  Keeping  these  points  of  difference  before  us,  we  may 
follow  the  variations  presented  by  each  form  throughout  its 
range. 

Breeding  Range  of  Quiscaius  aneus. — I  shall  here  consider 
aneui  only  as  my  material  typically  represents  it,  its  relationships 
and  intergradation  may  be  treated  of  through  agltcus  and  quiscula. 
The  description  given  of  a  typical  series  of  aneus  covers  all  the 
variations  presented  by  a  series  taken  throughout  its  range,  and  it 
will  not  be  necessary  to  discuss  these  specimens  in  detail. 
Briefly  it  may  be  said  that  for  a  bird  having  so  wide  a  breeding 
range  tenem  presents  remarkably  slight  variations,  either  in  color 
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The  localities  represented  by  breeding  specimens  (see  the 
accompanying  map)  are  the  following  : 

Texaa,  San  Antonio,  (Attwater),  Cook  County  (Ragsdale).  LouisiuM, 
Clinton  (Kohn).  AUtwnu,  Greensboro'  (Avery).  Tenoeisee,  Warner.  Hick- 
man County  (Park).  Kentucky,  Bell,  Christian  County  (Bacon).  Illinoia, 
Mt,  Carmd  (Rid^ay).  Indiuu,  Wheatland  (Ridtfway).  PennsrlTAiuft, 
Erie  (Sennett),  Meadville  (Sennelt).  Michieau,  Oden  (Brewster),  Petogkey 
(Dwight).  Hicnesot*,  Fort  Snelling  (Meams).  DkkoU,  Fort  Rice  (Allen), 
Pembina  (Couea),  Wyoming,  Laramie  Peak  (Hitz).  Colorado,  Denver 
(Hensbaw),  Fountain  (Aiken).  HonUOft,  Fort  Custer  (Bendire).  Britith 
America,  Fort  Resolution  (Kennicott),  Great  Stave  Lake,  Big  Island  (Reid). 
Ontario,  Hamilton  (Mcllwraith).  Hew  York,  Lcyden,  Lewis  County 
(Fteher),  Locust  Grove  (Fisher),  St.  Regis  Lake  (Roosevelt).  (Hudson  Vallej, 
HaasachuMtts  and  Connecticut  will  be  considered  under  quiicula.)  Ver- 
mont, Middlebuiy  (Knowlton).  Maine,  Calais  (Boardman),  Oxford  County 
(Brewster),  Ft.  Fairlield  (Dwight).  New  Brunswick,  Woodstock  (Adney), 
Hillsborough  (Dwight), 

Mr.  William  Palmer'  observed  Crackles,  which  undoubtedly 
were  aneus,  at  St.  John's,  N.  F.  A  line  connecting  the  two  most 
northern  points  from  which  the  species  has  been  recorded,  there- 
fore, corresponds  closely  with  the  northern  limit  of  trees. 

Distrihttion  during  the  Migratory  Season  and  in  the  Winter. — 
During  both  the  spring  and  fall  migrations  aneus  occurs  east 
of  the  Alleghinies,  but  the  centre  of  abundance  in  the  winter 
seems  to  be  the  lower  Mississippi  Valley  ;  and  the  bird  is  appar- 
ently unknown  from  the  South  Atlantic  seaboard.  In  the  Atlan- 
tic States,  Aiken,  South  Carolina,  is  the  most  southeastern 
locality  represented  ;  there  are  no  specimens  from  Georgia,  and 
the  species  has  never  been  recorded  from  Florida.  There  are 
numerous  specimens  from  Alabama,  Louisiana,  and  Texas — the 
most  southern  locality  represented  in  the  last-named  State  being 
Banquette,  near  Corpus  Christi.  There  is  no  record  from  Mexico, 
but  at  Eagle  Pass  Mr.  Negley'  reports  the  species  as  arriving  in 
the  spring  from  the  South,  and  there  can  be  no  doubt,  therefore, 
that  some  birds  winter  south  of  the  Rio  Grande. 

The  eastward  extension  of  aneus  through  New  York  and 
Massachusetts  'to  the  Atlantic  coast,  and  thence  northward  to 
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New  Brunswick,  renders  its  habitat  unique  among  North  Ameri- 
can birds.  This  singular  eastern  distribution,  however,  is  in  a 
measure  paralleled  by  that  of  Lanius  ludovicianus,  and  has  prob- 
ably occurred  in  the  same  manner.'  The  Loggerhead  Shrike  has 
apparently  reached  northern  New  England  by  passing  from  the 
Mississippi  Valley  eastward  along  the  Great  Lakes,  and  is  thus 
regularly  found  breeding  in  central  New  York  and  northern  New 
England,  but  is  known  only  as  a  migrant  in  the  lower  Hudson 
and  Connecticut  River  Valleys. 

Breeding  Range  and  Relationships  or  Quiscaius  quiseula 
aglaus  and  Quiscaius.  quiseula. — We  will  here  ignore  the  dis- 
tinction created  by  the  name  aglaus  and  consider  quiseula  as  a 
species  ranging  from  the  southern  extremity  of  Florida  north- 
ward to  the  Connecticut  River  Valley.  We  have  already  seen 
that  in  southern  Florida  phase  No.  i  of  quiseula,  or  the  bird 
known  as  aglaus,  reaches  its  highest  development,  while  phase 
No.  2  is  barely  represented,  and  No.  5  is  entirely  wanting.  We 
may  now  trace  the  distribution  and  relationships  of  these  phases 
with  one  another  and  with  aneus  by  considering  in  geographical 
order  the  entire  series  of  specimens  at  our  disposal.  It  will  soon 
be  evident  that  without  a  large  number  of  examples  the  exact 
status  of  the  birds  of  any  one  locality  cannot  be  accurately 
determined. 

Northern  Florida. — Three  specimens  from  Gainesville  (Bell 
and  Chapman)  are  referable  to  phase  No.  i,  one  is  intermediate, 
and  two  agree  with  phase  No.  3.  Two  specimens  from  Rose- 
wood (Maynaid),  two  from  the  lower  Suwanee  River(Chapman), 
and  one  from  Talahassee  (Brewster),  represent  phase  No.  1, 
while  a  second  specimen  from  the  last-mentioned  locality  is  inter- 
mediate between  phases  Nos.  1  and  2. 

Georgia.—K  single  specimen  from  St.  Mary's  (Brewster)  is 
typical  of  phase  No.  i. 

Alabama. — Sixteen  specimens,  collected  by  Dr.  Avery  at 
Greensboro',  are,  in  some  respects,  different  from  any  I  have 
examined.     For  the  present,  however,  they  may  be  classified  as 

<(y.  McnimB,BuU.  N.  O.  C,  III,  iS78,p.j]. 
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follows:  Phase  No,  i,  two;  intermediates,  six;  phase  No.  3, 
seven,  while  the  sixteenth  specimen,  taken  July  17, 1889,15  typical 
leneus.  Unfortunately  the  late  date  at  which  this  bird  was 
secured  renders  its  breeding  at  Greensboro'  open  to  question, 
and  it  is  not  improbable  it  may  be  a  wanderer  from  a  more 
northern  locality. 

A  male  from  Anniston  (Avery)  is  intermediate  between  phases 
Nos.  I  and  a. 

A  male  from  Coosada  (Brown)  is  referable  to  phase  No.  1. 

Louisiana. — Of  seventeen  males  from  New  Orleans,  Madison- 
ville,  and  Mandevtlle  (Kohn,  Fisher  and  Galbraith),  eight  are 
referable  to  phase  No.  1,  seven  are  intermediates,  while  the 
remaining  two  are  typical  of  phase  No.  2.  From  Clinton,  about 
fifty  miles  northwest  of  New  Orleans,  there  is  a  specimen  of 
<eneus  taken  by  Mr.  Kobn,  June  6,  1888.  The  specimen  has  the 
anterior  interscapulars  lightly  tipped  with  bluish  green,  but  the 
difference  from  typical  atieus  is  so  slight  that  it  is  difficult  to  say 
whether  this  variation  is  purely  individual  or  not. 

Dr.  F.  \V.  Langdon  records  "  Quiscalus  guiscula  "  as  probably 
breeding  in  West  Baton  Rouge  Parish.'  I  have  not  seen  the 
specimens  on  which  this  record  is  based,  and  cannot  say,  there- 
fore, which  phases  of  quisculn  they  represent. 

Mr.  C.  VV.  Beckham  has  recorded  teneus  as  occurring  in  April 
at  Bayou  Sara,'  but  does  not  state  that  he  found  it  breeding. 

Tennessee. — Eleven  specimens  taken  from  "  one  colony  "  at 
Warner,  Hickman  County,  by  J.  F.  Park,  are  all  typical  aneus. 
Dr.  Fox  writes  me  concerning  his  record  of  the  occurrence  of 
aneus  and  quiscula  at  Rockwood,  Roane  County,  that  "  the  birds 
were  not  breeding  at  the  time  they  were  shot."  He  further  says 
that  "  the  first  flock  was  seen  March  r6,  and  none  were  met  with 
again  until  the  26th,  after  which  a  flock  could  be  found  on  or 
near  a  certain  large  tree  every  day  of  my  stay."  The  specimens 
collected  by  Dr.  Fox  are  now  in  the  United  States  National 
Museum,  and  have  been  loaned  me  by  Mr.  Ridgway.  The 
March  specimens  we  may  ignore  as  probable  migrants,  but  it 

>  JwiFB.  Ciodnnui  Soc  Nat.  Hiu.,  IV.  iSSi,  p.  i  jo. 
•Tbe  Auk,  IV,  igSM).  303. 
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is  quite  probable  that  two  males,  taken  April  ti  and  i6 
respectively,  represent  the  resident  fonn.  The  first  is  quiseula 
iDtennediate  between  phases  i  and  z,  the  second  typical  of 
phase  3. 

Kentucky. — The  specimens  on  which  Dr.  L.  O.  Pindar  based 
his  interesting  record  of  the  breeding  of  quiicula  and  wneus  in 
separate  colonies  in  Fullon  County'  are  unfortunately  not  now  in 
existence. 

Dr.  Pindar  writes  me  :  "  1  have  secured  and  perfectly  identified 
specimens  of  each  variety,  and  have  found  the  nests  and  eggs  of 
each;  aiuus  far  outnumbers  quiscula,  and  during  the  breeding 
season  they  keep  apart  from  each  other."  Fulton  County  is  in 
western  Kentucky,  on  the  Mississippi  River,  and  it  is  not  impos- 
sible that  this  locality  may  represent  a  northern  extension  of  a 
phase  oi  quiicula  in  the  Mississippi  Valley. 

The  importance  of  this  record  is  evident,  but  its  exact  bearing 
on  the  question  at  Issue  cannot  be  determined  until  we  know  what 
-  phase  of  qitucula  occurs  in  Fulton  County. 

Two  specimens  from  Bell,  Christian  County,  southwestern 
Kentucky  (Bacon),  are  typical  aneus. 

South  Carolina. — Nine  specimens  taken  throughout  the  year, 
near  Charleston  (Wayne),  are  typical  of  phase  No.  i  of  quUcula 
{=ag/ieus),  which,  Mr.  Wayne  writes  me,  is  the  only  form  that 
breeds  in  his  vicinity. 

North  Carolina. — A  male  taken  at  Raleigh,  June  J9  (Brimley), 
agrees  with  phase  No.  3.  This,  it  will  be  observed,  is  the  first 
appearance  of  this  phase. 

District  of  Columbia. — In  a  series  of  sixteen  specimens  taken 
at  and  near  Washington,  three  (Fisher  and  Richmond)  are 
referdble  to  phase  No.  1,  six  (Fisher,  Jouy  and  Richmond)  are 
intermediates  between  this  phase  and  phase  No.  z,  two  (Rich- 
mond) agree  with  phase  No.  z,  and  four  (Fisher)  are  inter- 
mediates towards  phase  No.  3.  The  last-named  phase  is  not 
represented,  and  the  sixteenth  bird  is  a  typical  example  of  aneus, 
taken  April  17,  1886,  by  Mr.  C.  W.  Richmond.     In  '  The  Auk,' 

■.The  Auk.  VI,  i«S9,  p.  314. 
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Vol  V,  p.  19,  Mr.  Richmond  has  recorded  the  capture  of  this 
bird,  and  also  of  another  of  the  same  species,  taken  April  6,  1887. 
Both  were  secured  "  in  a  grove  of  cedars  occupied  by  a  colony  of 
Purple  Crackles." 

Maty/and.- — Of  three  specimens  from  Sandy  Spring  (Fisher) 
two  are  intermediate  between  phases  Nos.  i  and  3,  and  one  is 
typical  of  phase  No.  3. 

Pennsylvania. — In  the  splendid  series  of  fifty-one  breeding 
males  collected  in  Chester  County  by  Dr.  B.  H.  Warren  and  Mr. 
G.  W.  Roberts,  we  for  the  first  time  find  all  three  phases  of  quis- 
cula  associated,  and  can  thus  study  their  inter-relationships  to 
better  advantage.  Of  phase  No.  i  there  are  two  typical  speci- 
mens, which  are  connected  with  phase  No.  z  by  eleven  specimens, 
showing  every  stage  of  intergradation.  Fifteen  specimens  are 
typical  of  phase  No.  z,  which  in  turn  is  connected  with  phase 
No.  3  by  thirteen  intermediates.  Of  phase  No.  3  there  are  nine 
specimens,  while  one  specimen  is  intermediate  between  this 
phase  and  aneus. 

In  going  westward  and  northwestward  from  Chester  County, 
and  thus  approaching  the  range  of  true  aneus,  we  find  quiscula 
represented  by  phase  No.  3  or  its  intermediates.  Thus  at  Carlisle 
(Baird)  one  specimen  is  intermediate  between  phases  Nos,  z  and 
3  and  one  agrees  with  phase  3.  One  example  from  Dauphin 
County  (Warren)  is  referable  to  phase  No.  3  ;  one  from  Centre 
County  (Warren)  is  intermediate  between  phase  No.  3  and  anrui, 
while  three  specimens  from  Williamsport  (Koch  and  Warren)  are 
respectively  referable  to  intermediates  between  phases  Nos.  z 
and  3,  phase  No.  3,  and  intermediates  between  this  phase  and 
aneus.  From  Athens  I  have  two  specimens  which  are  between 
phase  No.  3  and  leneus  ;  from  Towanda  (Dwight)  one  example  of 
aneus,  and  from  Port  Jervis  (Dwight),  on  the  northeastern 
boundary  of  the  State,  two  specimens,  one  of  which  is  between 
phase  No.  3  and  aneus,  while  the  other  is  aneus. 

New  Jersey. — Of  eight  specimens  from  Monmouth  County 
(Zerega),  Princeton  (Scott  and  Nicholas),  and  Raritan  (South- 
wick),  four  agree  with  phase  No.  z,  two  are  intermediate  and  two 
agree  with  phase  No.  3.     In  a  series  of  seven  specimens  from 
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Morxistown  (Thurbet)  two  ate  referable  to  phase  No.  a,  two  are 
intermediate  between  this  phase  and  phase  No.  3,  and  three  agree 
with  phase  No.  3.  This  locality  is  interesting  as  being  the  last 
one  in  which  phase  No.  2  is  typically  represented. 

New  York. — In  passing  up  the  Hudson  River  Valley  y«Virtt/fl 
again  approaches  the  habitat  of  atieus,  and  the  intergradation  of 
the  two  birds  is  at  once  rendered  evident.  Three  specimens 
from  New  York  City  (Dwight)  are  phase  No.  3,  one  from  West- 
chester County  (Fisher)  is  between  this  phase  and  teneus,  one  from 
Sing  Sing  (Fisher)  agrees  with  phase  No.  3,  and  a  second  speci- 
men is  intermediate  towards  aneus.  Two  examples  from  High- 
land Falls  (Mearns)  are  aneus,  while  of  seven  specimens  from 
Troy  (A.  F.  Park)  one  is  referable  to  phase  No.  3 — its  known 
northern  limit  in  the  Hudson  River  Valley, — four  are  inter- 
mediates towards  rnteus  and  two  are  typical  aneus. 

We  may  conclude  our  analysis  of  specimens  by  following  quis- 
eula  from  the  east  end  of  Long  Island  northward  up  the  Connec- 
ticut River  Valley  into  Massachusetts, 

Long  Island. — The  collections  of  Mr.  Brewster,  Mr.  Dutcher 
and  the  American  Museum  furnish  a  series  of  forty-one  beautifully 
prepared  skins  which  were  collected  by  Mr.  W.  W.  Worthington 
at  Shelter  Island.  This  series  is  most  instructive  and  clearly 
shows  phase  No.  3  of  quiscula  to  be  connected  with  true  aneus 
by  such  finely  graduated  steps  that  it  would  here  be  impossible 
to  draw  a  line  between  them.  Phase  No.  2  has  now  disappeared, 
and  we  have  only  four  specimens  intermediate  between  it  and 
phase  No.  3.  Phase  No.  3  here  reaches  the  highest  stage  of  its 
development  and  is  represented  by  twenty-nine  specimens  or 
(with  its  intergrades  towards  aneus")  ninety  per  cent,  of  the  whole 
as  against  twenty  per  cent,  in  Chester  County,  Pennsylvania. 
Seven  specimens  are  intermediate  between  phase  No.  3  and 
aneus,  of  which  there  is  one  typical  specimen  taken  June  16, 
1886. 

Omneeticut. — The  Long  Island  specimens  have  prepared  us  for 
what  the  Connecticut  series  unquestionably  proves,  that  is,  the 
complete  intergradation  of  phase  No.  3  of  quiscula  with  aneus. 
Of  fifteen  specimens,  collected  by  Mr,  Sage  at  Portland,  Ave  are 


^yGoo'^lc 


'  1 4       Bulletin  American  Museum  of  Natural  Hiitory.     [Vol,  IV. 


Quhealus  quiscula. 

? 

Loc«m., 

ii 

1 

i 

1 

1 

S 

1 

IS 

1 

2 

1£ 
2 

7 

2 

North  Florida 

2 

8 

St.  Tammany  Parish,  \s. \ 

1 

I 

1 

11 

"2' 

"a 

1 

2 
19 

1 
1 

1 

Raleigh,  N.  C 

16 

13 

.' 

1 

Portjervis,  N.  Y..'. 

2 
2 

2 
2 

3 

4 
7 
B 

> 

New  York  City.  N.  Y 

1 

1 
211 
B 
.1 

1 

Highland  Kails.  N.  v.... ; 

Troy.  N.  V 

Shefter  Island  (I,.  I.),  N,  Y 

'i' 

2 

1 

a 

I 

3 

i 

„Gooi^lc 


No.  I.]       Ch^man  on  Graekies  of  the  Suigenus  Quiscaius.  15 

referable  to  phase  No.  3,  five  are  intermediates  between  it  and 
ttneus,  and  five  are  typical  aruus.  Of  ten  specimens,  collected  by 
Mr.  W.  E.  Treat  at  East  Hartford,  three  agree  with  phase  No.  3, 
five  are  intermediates  and  two  are  aneus. 

Massachusetts. — Twenty-six  specimens  from  Woods  Holl  (Ed- 
wards) are  for  the  most  part  without  date,  but  are  evidenly  spring 
birds.  They  further  illustrate  the  gradual  replacement  of  <fuiscula 
by  arteus.  Only  two  specimens  agree  with  phase  No.  3,  fourteen 
are  intermediate  between  it  and  eeneus,  while  ten  specimens  are 
true  aneus. 

Other  Massachusetts  specimens  show  that  phase  No.  3  of  ^uis- 
cula  is  occasionally  found  even  as  far  north  as  Cambridge ; 
beyond  this,  however,  quiscula  in  any  phase  of  plumage  appears 
to  be  unknown,  and  true  antus  is  found  alone.  One  example 
from  Taunton  (Cahoon)  agrees  with  phase  No.  3;  one  from 
Monomoy  Island  (Cahoon)  is  intermediate  between  this  phase 
and  aneus;  three  specimens  from  Framingham  (Eastman)  are 
referable  to  phase  No.  3,  while  two  others  from  the  same  place 
are  intermediates  towards  antus ;  two  specimens  from  Quincy 
(Frazar)  are  intermediate  between  phase  No.  3  and  aneus,  while 
five  additional  specimens  from  the  same  locality  are  typical  eeneus  ; 
one  example  from  Cambridge  agrees  with  phase  No.  3,  the  known 
northern  limit  of  this  phase,  while  four  other  specimens  from 
Cambridge  (Brewster),  three  from  Belmont  (Brown),  one  from 
Lexington  (Maynard),  and  three  from  VVatertown,  are  all  true 


Conclusions. — We  may  briefly  summarize  this  review  of  our 
Crackles  as  follows:  (1)  Quiscaius  aneus,  throughout  a  breeding 
range  which  extends  from  the  Rio  Grande  Valley  to  British 
America  and  New  Brunswick,  varies  in  coloration  only  in  that 
comparatively  limited  part  of  its  habitat  adjoining  the  area  occu- 
pied by  Quiscaius  quiscula,  with  which,  at  least  from  Pennsylvania 
to  Massachusetts,  it  completely  intergrades.  (3)  Quiscaius  quiscula, 
an  extremely  variable  form,  assumes  three  phases  of  coloration, 
the  first  reaches  its  extreme  development  at  the  southern  limit  of 
the  bird's  range  where  the  third  phase  is  unknown,  while  the  third 
phase  is  most  highly  developed  at  the  bird's  northern  limit,  where 
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the  first  phase  is  unknown.  The  second  phase  connects  the  first 
and  third,  and  is  rarely  found  at  either  extreme,  but  is  most 
abundant  near  the  centre  of  the  bird's  habitat  where,  it  is  to  be 
noted,  all  three  phases,  with  their  connectants,  occur  together. 
(3)  The  exact  relationships  of  quiscuia  and  mneus  in  the  lower 
Mississippi  Valley  and  northward  along  the  Alleghanies  to  Penn- 
sylvania are  not  at  present  known.  (4)  In  the  Alleghanies  of 
Pennsylvania,  in  the  Hudson  Valley  from  Sing  Sing  to  Troy,  in 
eaiitern  Long  Island,  in  Connecticut,  and  in  Massachusetts  as  far 
north  as  Cambridge,  quiscuia  and  anfus  completely  intcrgrade. 
(5)  This  intergradation  is  in  every  instance  accomplished  through 
phase  No.  3  of  quiscuia. 

Here,  then,  are  the  apparent  facts  of  the  case  ;  the  evidence  of 
tii-day  is  still  incomplete,  the  history  of  the  past  may  be  forever 
hidden  by  the  veil  of  time. 

It  is,  of  course,  inadvisable  to  theorize  from  insufficient  data, 
and  while  I  confess  no  satisfactory  solution  of  the  entire  problem 
has  presented  itself  to  me,  it  will  not  be  out  of  place  to  try  and 
define  its  terms  as  they  appear  in  the  light  of  our  present  knowl- 
edge. First,  is  aneus  a  species  ?  The  aspect  of  the  whole  subject 
depends  upon  our  reply  to  this  question.  We  have  proven 
beyond  doubt  that  aneus  and  quiscuia  do  intergrade;  if  now  we 
can  show  their  specific  distinctness,  it  follows  as  a  matter  of 
course  that  their  intergradation  is  due  to  causes  other  than  those 
which  produce  intergradation  among  subspecies.  If  ceneus  and 
quiscuia  are  only  subspecifically  separable,  quiscuia  is  undoubtedly 
an  offshoot  or  subspecies  of  mneus.  Why  then,  assuming  this 
to  be  the  case,  should  this  form  prove  remarkably  constant 
throughout  an  immense  area,  and  then  in  a  comparatively  limited 
portion  of  its  habitat  become  abruptly  differentiated  into  three 
color  phases,  the  extremes  of  which  are  as  widely  separated  from 
each  other  as  mneus  is  from  either.  Are  there  any  known  climatic 
or  geographic  conditions  which  will  account  for  this  change?  To 
be  more  explicit,  we  find  typical  aneus  is  the  only  form  which 
breeds  at  Warner,  Tenn.,  while  at  Greensboro'.  Ala.,  200  miles 
south,  quiscuia  is  the  breeding  form.  Are  there  any  environ- 
mental causes  which  will  differentiate  quiscuia  from  mneus  in  this 
intervening  area?     If  so,  their  action   has  certainly  not  been 
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shown  in  the  case  of  more  susceptible  species.  Or,  again,  in  the 
vicinity  of  New  York  guisctUa  is  the  common  form,  while  in  the 
region  about  Boston  annts  is  the  prevailing  bird.  Have  we 
among  the  species  which  breed  at  both  localities  any  other 
instances  presenting  similar  variation  ?  Finally,  we  have  seen 
that  at  certain  localities  quiscula  and  amui,  and  their  intergrades, 
occur  in  about  equal  numbers.  Have  we  among  North  American 
birds  any  instance  in  which  two  subspecies  are  found  breeding 
and  intergrading  at  the  same  locality  t 

These  are  fair  test  questions,  based  on  known  facts  in  the 
history  of  eeneus.  If  we  can  answer  them  satisfactorily  in  the 
affirmative,  there  is  nothing  unusual  in  the  case,  and  aneus  and 
piiscu/a  simply  conform  to  laws  which  obtain  among  undoubted 
subspecies.  If,  on  the  contrary,  the  case  is  without  parallel,  and 
environmental  conditions  will  not  account  for  the  intergradation 
of  these  birds,  ran  we  do  otherwise  than  admit  their  specific  dis- 
tinctness and  explain  their  intergradation  by  hybridization  ? 

For  myself,  I  have  no  doubt  that  the  latter  view  is  the  correct 
one.  Certainly  it  explains  the  case  in  a  far  more  satisfactory 
manner  than  do  any  other  influences  to  which,  so  far  as  we  know, 
the  birds  are  subjected.  Nor  do  I  see  any  good  reason  why  we 
should  refuse  to  admit  hybridization  as  a  factor  in  the  evolution 
of  what  we  term  species.  There  can  be  no  question  that,  in  spite 
of  our  test-book  assertions  to  the  contrary,  we  place  too  high  a 
value  on  this  word  '  species.'  And  while  we  recognize  the 
'plasticity'  of  animal  forms  and  their  ready  response  to  the 
influences  of  environment,  we  have  been  loth  to  admit  that,  so 
far  as  regular  interbreeding  was  concerned,  they  are  not  distinct 
creations. 

Difference  in  habit  under  what  must  necessarily  be  similar  con- 
ditions will  ever  he  an  effectual  barrier  against  the  indiscriminate 
mixing  of  even  closely -allied  birds.  But  when  two  species  whose 
natural  economy,  song,  nidihcation,  etc.,  are  the  same,  and  which 
agree  in  structural  details  and  differ  only  in  coloration,  inhabit 
contiguous  regions,  is  it  unnatural  that  they  should  at  first 
occasionally,  and  in  the  end  regularly,  interbreed  7  The  evidence 
in  proof  of  such  intergradation  is  gradually  accumulating,  and  in 
the  future  I  think  we  shall  be  forced  to  recognize  hybridization 
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not  only  as  a  means  which  unites  known  fonns,  but  which  also 
gives  rise  to  new  ones. 

1  would  not  be  understood  as  advocating  an  appeal  to  this 
cause  whenever  the  facts  of  a  case  are  apparently  not  to  be 
explained  by  recognized  evolutionary  factors.  To  call  an  inter- 
mediate a  '  hybrid '  is  an  easy  way  of  answering  what  may  be  a 
difficult  question.  But  unless  the  hybridization  has  been  proven, 
it  is  a  reply  which  gives  no  information  whatever,  and  proves  a 
gtumbliog-block  to  more  thorough  investigation. 

It  is  because  of  this  too  frequently  unwarranted  application  of 
the  hybridization  theory  that  most  ornithologists  have  refused  to 
admit  its  now  evident  importance.  It  seems  to  me,  however,  that 
given  sufficient  data  on  which  to  base  any  theory  of  the  relation- 
ships of  two  intergrading  forms,  and  provided  they  are  not  so 
slightly  differentiated  that  individual  variation  overlaps  the  differ- 
ences which  separate  them,  we  should  not  be  in  doubt  as  to 
whether  they  are  connected  through  the  action  of  purely  environ- 
mental causes  or  by  the  more  direct  actionof  hybridization.  The 
nature  of  their  intermediate  characters,  the  fact  that  these  char- 
acters do  not  correlate  with  environmental  influences,  the  pres- 
ence of  both  species  in  the  area  occupied  by  their  intergrades, 
all  should  furnish  evidence  which  will  enable  us  to  distinguish 
between  hybrids  and  geographical  intermediates. 

It  is  true  that  such  evidence  can  be  derived  only  from  extensive 
collections  and  careful  field  observations,  but  until  both  have 
been  made,  are  we  warranted  in  advancing  any  explanation  of 
the  relationships  of  connecte'd  forms. 

Nomenclature. — There  result  from  this  study  two  nomen- 
clatural  problems  which  are  not  easy  of  solution.  The  first 
relates  to  Quiscaius  quiscula.  This  name  conveys  no  exact  mean- 
ing, and  unless  I  have  examined  the  specimens,  in  no  instance 
have  the  published  records  of  this  bird  been  of  service  to  me. 

The  only  way  out  of  this  difficulty,  which  I  see,  is  to  adopt  the 
method  we  use  in  writing  of  dichromatic  species  and  follow  the 
bird's  name  by  its  color-phase  ;  or,  in  labeling,  the  numerals  i,  2, 
or  3  may  be  used  to  designate  their  respective  phases.  I  have 
followed  this  plan  in  determining  the  material  used  in  the  present 
connection,  adding  the  fraction  yi  i<i\  intermediate  specimens. 
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The  second  question  is,  shall  we  use  a  binomial  or  trinomial 
appellation  for  birds  which  intergrade  by  hybridizing?  I  would 
urge  the  fomiei'  rather  than  the  latter;  first,  because  trinomials 
have  been  applied  solely  to  subspecies,  as  we  understand  the 
term  ;  whereas,  in  the  case  of  hybridizing  forms,  the  birds  are 
species,  and,  so  far  as  we  can  judge,  have  not  been  differentiated 
one  from  the  other,  but  may  be  of  equal  age,  or  the  offshoots  of 
different  ancestral  stock;  further,  the  intergradation  is  accom- 
plished by  a  cause  so  different  from  that  which  gives  rise  to  sub- 
species that  the  birds  should  not  be  nomenclaturally  treated' as 
such.  Second,  because  hybridization,  even  on  the  most  extended 
scale,  differs  from  more  or  less  frequent  hybridization  only  in 
degree,  and  if  we  employ  trinomials  in  the  first  instance  there  is  no 
reason  why  we  should  not  use  them  in  every  case  where  a  complete 
connection  between  two  species  can  be  shown  by  a  set  of  hybrid 
intermediates.  In  which  case  we  should,  for  example,  be  obliged 
to  say  Hdmittthophila  pinns  chrysoptera  ! 

To  conclude,  I  have  termed  this  paper '  A  Preliminary  Study,' 
because  the  available  material  has  not  been  sufficient  to  enable 
me  to  present  the  subject  in  its  entirety.  The  hybridization  of 
quisctila  and  aiieus,  to  my  mind  at  least,  is  an  established  fact, 
but  the  results  of  this  hybridization,  as  shown  in  the  color-phases 
of  qiiiicula,  cannot  be  satisfactorily  explained  until  we  have 
numerous  specimens  from  the  lower  Mississippi  Valley  northward 
along  the  Alleghanies  to  Pennsylvania.  Indeed,  specimens  from 
any  locality  will  be  of  assistance  in  a  further  study  of  the  relation- 
ships of  these  birds,  and  I  would  earnestly  request  the  loan  of 
breeding  male  Crackles  which  I  have  not  already  examined. 
These  may  be  sent  to  me  at  the  American  Museum  of  Natural 
History,  New  York  City,  whence  they  will  be  returned  with  as 
little  delay  as  possible. 

Sources  and  Numbbr  op  Specimens  Kxauined. 

Americao  Museum  of  Natural  History IS3 

T.  W.  Atkins,  Key  West.  Fl« S 

H.  P.  Attwat«r,  Kockport,  Texas S 

W.  C.  Avery.  M.D.,  Greensboro",  Ala 19 

C.  Carrii^ton  Bacon,  Bell,  Ky 3 

William  Brewster,  Cambrid^,  Mass 162 

CiDcinaati  Society  of  Natural  History,  Cindnoali,  Ohio 6 
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Columbia  CoUege,  New  York  City *0 

WiUiam  Dutcher.          "         ■' II 

J.  Dwight,  Jr.,              ■■         '■       13 

A.  K.  FUher.  M.D.,  WoshiDgton,  D.  C 38 

Au^st  Koch,  Williamsport,  Penn S 

Gusuv  Kohn,  New  Orleans,  La 20 

T.  Mcllwraith,  Hamilton.  Ont a 

E.  A.  Meams,  M.I>.,  Fon  Snelling,  Minn » 

Austin  F.  Park.  Troy.  N.  V \1 

I.  T.  Park,  Warner.  Tenn 11 

Princeton  Colteeie,  Princeton.  N.J 32 

G.  H.  Kagsdale.  Gainesville,  Texas 2 

W.  C.  Rives,  M.D.,  New  York  City i 

George  W.  Roberts,  West  Chester,  Penn 30 

J.  Rowley,  Jr. ,  New  \'ork  City 3 

J.  H.  S^re.  Portland.  Conn 42 

George  B,  Sennett,  New  York  City 88 

United  states  National  Museum 174 

B.  H.  Wairen.  M.D..  West  Chester.  Penn 49 

A.  T.  Wayne,  Charleston.  S.  C - 1 

Total. 846 
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Article  II.— THE  NORTH  AMERICAN  SPECIES  OF  THE 
GENUS  COLAPTES,  CONSIDERED  WITH  SPECIAL 
REFERENCE  TO  THE  RELAITONSHIPS  OF  C. 
AURATUS  AND  C.  CAFER. 

By  J,  A.  Allen. 

It  has  been  known  for  more  than  thirty  years  that  at  certain 
points  where  the  habitats  of  Colaptes  auratus  and  C.  cafer  adjoin 
birds  occur  presenting  the  characters  of  the  two  species  combined 
in  the  most  heterogeneous  manner,  to  account  for  which  various 
hypotheses  have  been  advanced.  In  order  to  arrive  at  the  facts 
of  the  case,  and  to  reach  if  possible  a  solution  of  the  problem,  I 
solicited,  some  months  since,  the  loan  of  material  for  the  prosecu- 
tion of  the  investigation  here  detailed.  Through  the  kindness  of 
my  fellow- workers,  1  have  been  able  to  bring  together  785  speci- 
mens of  the  genus  Golaptes,  representing  all  of  the  North  Ameri- 
can and  West  Indian  forms  of  the  genus.  These  include  nearly 
all  of  the  available  specimens  in  the  leading  public  and  private 
museums  of  this  country,  so  far  as  they  were  considered 
especially  desirable  in  the  present  connection.' 

I  am  especially  under  obligations  to  Mr.  Robert  Ridgway, 
Curator  of  Birds  in  the  U.  S.  National  Museum,  for  securing  for 
me  the  use  of  the  specimens  under  his  charge,  and  to  Mr.  William 
Brewster  for  the  loan  of  one  of  the  most  extensive  and  valuable 
series  of  these  birds  extant.  Captain  Platte  M.  Thome,  2id 
Inft.,  U.  S.  A.,  sent  a  series  of  unusual  interest  from  Colorado 
and  Montana,  which  he  has  kindly  presented  to  this  Museum. 
Valuable  specimens  have  also  been  presented  by  Mr.  L.  Belding, 
of  Gridley.  Cal.,  and  Mr.  R.  T.  Lawrence,  of  Olympia,  Wash.  To 
various  other  ornithologists  I  am  under  deep  obligations  for  the 
generous  loan  of  specimens,  to  each  of  whom  I  tender  my  sincere 
thanks  for  their  kind  cooperation.  The  subjoined  schedule  indi- 
cates the  source  and  amount  of  the  material  on  which  the  present 
paper  is  based,  arranged  alphabetically  under  the  names  of  con- 
had  it  becD  deemed  ataaarf. 
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tributors.  The  number  of  specimens  received  from  any  single 
source  does  not  necessarily  justly  represent  the  relative  value  of 
the  contribution,  since  some  of  the  smaller  lots  often  contain 
specimens  of  the  highest  interest,  either  on  account  of  the  locali- 
ties represented  or  from  the  peculiar  character  of  the  specimens 
themselves. 

Charles  F.  Batchelder.  Cambridge.  Mass.     6  spcdmcDS. 

Lyman  Beldiog,  Gridley,  Cal.     5  specimens. 

Capt.  Charles  E.  Bendire,  U.  S.  A.,  Washin^oD.  D,  C.     3  specimens. 

William  Brewster.  Cambridge,  Mass.      zo6  specimens. 

Frank  M.  Chapman.  New  York  City.     9  specimens. 

Charles  B.  Coiy.  Boston,  Mass.     -i^-^axatvi^iColaptti gundlathi). 

Jonathan  Dwight.  Jr..  New  York  City.     I3  specimens. 

B.  T.  Gault,  Glen  Ellyn.  lU.      3  speamens. 

E.  W.  Hasbrouck.  Washington,  U.  C.     5  specimens. 

Guslave  Kohn,  New  Orleans.  La.      8  specimens. 

R.  T.  l,awrence,  Olympia,  Wash.     ;  specimens. 

Prof.   John    Macoun,    Canadian   Geological    Survey,   Ottawa,   Can. 

31  specimens. 
Dr.  Edgar  A.  Meams.  U.  S.  A.,  Fort  Snelling.  Minn.     15  specimens. 
GeoT^  H.  Ragsdale,  Gainesville,  Texas.     3  specimens. 
George  B.  Sennetl,74ew  ^'ork  City.     33  specimens. 
Ernest  E,  Thompson,  Toronto,  Can.     1  specimens. 
Capt.   P.  M.  Thome,  33d   Infantry,  U.   S.  A.,   Fort   Keogh,   Mont. 

37  specimens. 
American  Museum  of  Natural  History,  178  specimens. 
Princeton  College.  38  specimens. 
U.   S.   Department  of  Agriculture  (through  Dr.  C.   Hart  Merriam), 

10  sptiimens. 
U.  S.  National  Museum  (through  Robert  Ridgway),  306  specimens. 

The  following  statement  indicates,  in  a  general  way,  the  geo- 
graphical sources  of  the  material  used. 

Alabama.  3  specimens.  Idaho,  i  specimen. 

Alaska,  %  specimens,  Illinois,  10  specimens. 

Alberta,  Bnt.  Am.,  4  specimens.  Indiana,  7  specimens. 

Arctic  America  (British),  9  specimens.  Indian  Territory,  4  specimens. 

Arizona,  83  specimens.  Iowa,  10  specimens. 

Arkansas,  i  specimen.  Kansas,  6  specimens. 

Assinaboia,  Brit.  Am,,  3  specimens.  Louisiana,  10  specimens. 

British  Columbia,  58  specimens.  Lower  California.  73  specimens. 

California.  71  specimens,  Maine,  4  specimens. 

Canada,  5  specimens.  Maryland,  10  specimens. 

Chihuahua.  33  specimens.  Massachusetts,  16  specimens. 

Colorado,  45  specimens,  Mexico  (southern  parts).  10  specimens. 

Connecticut.  3  specimens.  Michigan,  4  specimens. 

Cuba,  6  specimens.  Minnesota,  15  specimens. 

Dakota  (both  States).  13  specimens,  Mississippi,  z  specimens. 

Florida,  46  specimens.  Missouri,  t  specimen, 

Georgia,  I  specimen.  Montana,  44  specimens. 

Grand  Cayman,  W.  1.,  3  specimens.  Nebraska,  7  specimens, 

Guadalupe  Isl..  L.  Cat.,  5  specimens,  Nevada,  10  specimens. 

Guaienala,  9  specimens.  New  Bninswick.  3  specimens. 
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New  Hampshire.  1  specimens.  SoDora,  6  specinicDS. 

New  Mexico,  l  specimen.  Tennessee,  g  specimens. 

New  Jersey,  l8  specimens.  Texas,  24  specimens. 

!s'ew  Vork.  23  specimens.  Utah,  9  specimens. 

North  Carotioa,  12  specimens.  Virginia,  8  specimens. 

Ohio,  I  specimen.  Washington,  13  specimens. 

Oregon.  7  specimens.  Wyoming,  8  specimens. 
Pennsylvania,  10  specimens. 

In  addition  to  the  specimens  examined,  much  information  has 
been  gathered  from  the  literature  of  the  subject,  and  some  from 
unpublished  sources,  derived  from  correspondence,  particularly 
in  regard  to  Texas,  California  and  Arizona. 

The.large  amount  of  material  thus  brought  together  has  natu- 
rally been  utilized  incidentally  for  other  purposes  than  that  of  its 
bearing  on  the  relationship  of  C.  aura/us  and  C.  cafer,  since  it 
afforded  exceptionally  favorable  opportunities  for  studying  the 
characters  of  the  several  forms  in  their  first  or  nestling  plumages, 
as  well  as  in  respect  to  seasonal,  individual  and  geographical 
variation.  Consequently,  a  few  paragraphs  are  devoted  in  the 
present  paper  to  each  of  these  subjects.  Mr.  Frank  M.  Chap- 
man, Assistant  Curator  in  this  department,  has  also  further 
utilized  this  material  as  the  basis  of  his  paper '  On  the  Color- 
Pattern  of  the  Upper  Tail-Coverts  in  Colaptes  auratus,'  recently 
published  in  this  Bulletin.' 

I. — The  Relationships  op  Colaptes  auratus  and 
C.  cafer. 

In  1858  Professor  Baird,  in  his  Report  on  North  American 
Birds,*  first  called  attention  to  the  unique  and  since  then  notori- 
ous case  of  C.  auratus  and  C.  cafer  (or  C.  mexieanus,  as  then 
designated),  as  presented  by  a  large  series  of  specimens  from  the 
region  of  the  tJpper  Missouri  and  Yellowstone  Rivers,  in  which 
the  characters  of  the  two  birds  were  combined  in  a  constantly 
varying  and  often  asymmetrical  manner.  His  material  enabled 
him  to  present  very  fully  the  leading  facts  of  the  case,  and  led 
him  to  conclude  that  the  state  of  affairs  thus  revealed  pointed 
clearly  to  hybridization  on  a  grand  scale  between  the  two  species 
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in  question,  notwithstanding  the  startling  nature  of  such  an 
assumption.  While  he  named  the  variously  intermediate  birds 
Coiaptes  hybridus,  he  distinctly  stated  that  the  name  was  not  given 
in  a  specific  sense,  but  merely  for  the  convenient  designation  of 
the  intermediate  birds.  Under  this  name  they  were  currently 
known  in  literature  for  the  next  quarter  of  a  century.  For  a  time 
Professor  Baird's  explanation  of  the  case  was  very  generally 
accepted  as  probably  correct,  but  later  other  hypotheses  were 
suggested.  Thus,  in  1873,  when  the  distribution  of  the  so-called 
'  hybrids  '  was  supposed  to  cover  a  much  smaller  area  than  the 
examination  of  the  present  available  material  shows  to  -be  the 
case,  it  was  argued  that  the  peculiar  intergradation  between  these 
two  forms  might  be  due  to  the  action  of  environment,'  in  accord- 
ance with  certain  well-established  laws  of  geographic  variation 
affecting  many  other  species  having  a  somewhat  similar  distribu- 
tion. This  suggestion  met  with  sufficient  favor  to  render  for  a 
time  the  question  at  least  an  open  one.* 

In  1S77  it  was  suggested  that  these  intermediate  birds  might  be 
"  remnants  of  a  generalized  form  from  which  two  '  incipient  species ' 
have  become  differentiated,"  and  that  "this  'hybrid'  series  is 
gradually  losing  its  neutral  character  through  the  nearer  approach, 
generation  by  generation,  of  its  members  to  the  characters  of  one 
or  the  other  of  the  two  specialized  forms."  *  In  t884  it  was  sug- 
gested that  the  so-called  hybrids,  or  birds  of  mixed  character, 
may  constitute  "perhaps. .  ..a  hybrid,  and  perhaps a  transi- 
tional form.'" 

The  most  recent  writer  on  the  subject  treats  the  intermediate 
birds  as  a  "  race,"  with  the  nomenclatural  status  of  a  species, 
under  the  name  Coiaptes  ayresi^  which  is  only  an  earlier  name  for 
Baird's  C.  hybridus.  While  admitting  that  this  '  race  '  was  "  pro- 
duced originally  by  the  union  of  C.  auratus  and  C.  mexicanus" 
(=^a/.rr),  the  suggestion  is  made  that  these  intermediate  birds 
may  be,  in  some  cases,  "  a  sign  of  reversion  to  a  remote  ancestral 
plumage,"  ' 


C/.  Alien,  Bull.  Mi».  Comp.  ZoOI..  Ill,  No.  6.  iSji.  pi 

..  1.8. 1 

C/.  Cmo.  Bird,  of  the  North™.,  .87^,  p.  =,3. 

Ridgway.  Om,  40th  P.™IW,  .877,  p.  556. 

Coues.  Key  Is  N.  Am.  Bds..  leriscd  cd.,  1BS4,  p.  4911. 

A  name  given  by  Auduban  in  18,3  to  mixed  birdi  from 

IheU 

H^ugilt,  Cu.  BdL  Btil.  Mu>.,  XVIII,  xtqo,  p.  8. 
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Before  proceeding  further,  it  may  be  well  to  consider  briefly 
the  distinctive  characters  and  the  geographical  distribution  of 
each  of  the  several  North  American  forms  of  the  genus  Cclaptes. 
Beginning  at  the  southward,  we  have  first  C.  mexicanoides, 
restricted,  so  far  as  now  known,  to  Guatemala,'  but  possibly 
ranging  northward  to  tlie  southern  border  of  Mexico.  This  is 
essentially  C.  ca/er  with  the  coloration  intensified,  the  black 
cross-bars  of  the  whole  dorsal  plumage  being  broadened,  the 
white  rump  more  or  less  spotted  with  black,  the  entire  top  of  the 
head  and  nape  rufous  instead  of  cinnamon,  and  the  quills  and 
malar  stripe  a  deeper,  darker  red.  Whether  the  habitats  of  C 
mexitanmdes  and  C.  ca/er  actually  meet,  and  whether  or  not  the 
two  forms  intergrade,  lack  of  material  leaves  us  in  doubt,  the 
region  where  this  should  occur,  if  actually  taking  place,  being 
unrepresented  in  the  material  at  hand.  The  most  southern  speci- 
mens of  C.  ea/er,  however,  tend  decidedly  toward  C.  mexieanoides, 
and  one  example,  from  Mirador  (U.  S.  Nat.  Mus.,  No.  43,065), 
may  be  regarded  as  a  good  intermediate,  being  nearly  as  much 
like  the  one  as  the  other.  Allowing  the  sum  of  the  characters  of 
C.  mexicaiioides  to  be  represented  by  100,  80  per  cent,  of  them 
may  be  considered  as  common  also  to  C.  ca/er,  as  this  form  is 
represented  in  Mexico,  with  a  probability  of  complete  inter- 
gradation,  since  the  differences  separating  them  are  wholly 
differences  of  degree. 

The  habitat  of  C.  ca/er,  in  considering  the  relation  of  this  form 
to  its  northern  congeners,  is  of  special  interest.  C  ca/er  is  found 
from  the  southern  border  of  Mexico  northward  throughout 
Mexico,  excepting  western  Sonora  and  Lower  California,  and 
thence  northward  over  the  western  part  of  the  United  States  and 
British  America,  from  about  the  eastern  base  of  the  Rocky  Moun- 
tains to  the  Pacific  Coast. 

C.  rufipi/eus,  from  Guadalupe  Island,  off  Lower  California,  is 
an  insular  form  of  ca/er,  differing  from  ca/er  mainly  in  smaller 
size,  much  longer  bill,  and  rather  deeper  colors,  in  this  latter 
respect  rather  more  resembling  C.  ca/er  saturalior  of  the  North- 
west Coast.  It  was  evidently  derived  from  Californian  rather 
than  Mexican  slock. 


^yGoo'^lc 


26        BulUti»  American  Museum  of  Natural  History.     [Vol.  IV, 


C.  cafer  saturatior,  from  the  coast  region  of  Washington  and 
British  Columbia,  is  the  inevitable,  naturally -to-be- expected 
Northwest  Coast  form  of  C.  cafer,  differing  from  the  latter  in 
slightly  larger  size  and  much  deeper  colors,  and  passing  by 
insensible  gradations  into  the  paler  bird  of  the  adjoining  interior. 
Both  of  these  forms  are  evidently  offshoots  from  the  pure  cafer 
stock,  modified  by  environment  under  the  ordinary  laws  of  geo- 
graphic variation  prevailing  over  the  regions  in  question. 

C.  chrysoides  is  found  in  the  peninsula  of  Lower  CalifoTDia, 
where  it  is  the  sole  representative  of  the  genus;  it  also  ranges  into 
Sonora,  and  thence  northward  into  southern  Arizona  and  south- 
eastern California.  To  the  northward  and  eastward  its  habitat 
thus  reaches,  and  at  some  points  (at  least  in  winter)  overlaps  that 
of  C.  cafer,  with  which,  however,  it  appears  never  to  blend.  At 
least  a  large  series  of  Arizona  specimens  of  both  species  presents 
no  intermediates.  While  it  would  be  rash  to  assert  that  the  two 
forms  will  not  be  found  to  interbreed  in  Sonora,  where  for  a  long 
distance  their  ranges  must  adjoin,  and  whence  as  yet  material  is 
lacking,  1  believe  that  the  few  intermediates  hitherto  doubtfully 
supposed  to  exist  will  prove  to  be  cafer  +  auratus,  wrongly  iden- 
tified as  cafer  +  chrysoides.  In  C.  chrysoides  we  have,  as  regards 
general  characters,  a  small,  pale  form  presenting  the  general 
appearance  of  mexicanoides,  it  being  rather  nearer  this  species  in 
the  afi^regate  of  its  characters  than  it  is  to  cafer;  it  differs  from 
either,  however,  in  one  very  radical  feature  of  coloration,  namely, 
in  the  quills  being  golden,  as  in  auratus,  instead  of  red,  as  in  the 
cafer-mexicamides  group.  Yet  the  golden  quills  are  the  only 
color  feature  which  in  any  way  recalls  auratus,  and  hence  does 
not  necessarily  imply  any  close  genetic  relationship  between 
chrysoides  and  auratus.  Besides,  in  the  large  series  of  chrysoides 
examined  there  is  no  trace  of  any  of  the  distinctive  features  of 
auratus,  such  as  the  red  nuchal  crescent,  the  black  malar  stripes, 
or  the  peculiar  coloration  of  the  head.  If  we  let  the  sura  of  the 
characters  of  any  form  of  Colaptes  be  represented  by  six,  five  of 
the  characters  of  C.  chrysoides  would  be  shared  in  common  with 
the  cafer-mexicanoides  group  and  one  only  by  auratus. 

C.  auratus,  while  ranging  over  the  northern  and  eastern  thiee- 
fourths  of  the  continent  of  North  America,  has  also  two  outlying 
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insular  forms,  C.  eArysoeaulosus  of  Cuba,  und  C.  gundlMii  of  Giaod 
Cayman,  both  evidently  ofFshoots  from  the  aw/a/r/j  slock,  modi- 
fied by  environment,  and  differing  from  aura/us  somewhat  as 
mexicanoidet  differs  from  cajer. 

The  species  of  Colaptes  found  north  of  the  Isthmus  of  Panama 
thus  fall  into  three  groups,  two  of  which  are  much  more  closely 
related  to  each  other  than  either  of  these  two  is  to  the  third. 
These  are  (i)  the  cafer-mexicanoidei  group,  (a)  the  chrysotdn 
group.  (3)  'lie  auratus  group.  The  first  and  the  last,  so  far  as 
features  of  coloration  are  concerned,  are  the  most  unlike,  having 
no  special  characters  in  common,  and  yet  it  is  these  two,  cafer 
and  auratus,  which,  as  shown  by  the  material  now  in  hand, 
thoroughly  intergrade  wherever  their  habitats  meet,  that  is,  over 
a  belt  of  country  from  300  to  400  miles  wide,  and  some  1300  to 
1500  miles  long.  They  are  also  more  or  less  mixed  from  the 
eastern  border  of  the  Great  Plains  westward  to  the  Pacific  Coast, 
from  about  the  latitude  of  38"  northward  to  about  latitude  55°. 

The  leading  distinctive  characters  of  C.  auratus,  as  compared 
with  C.  cafer,  are  : 

Aurattis.  Cafir. 

I.  Quills ^/Am-.  QuUls  rc^. 

3.   Male  with  a  lilaik  malar  suipe.  Male  with  a  n^  malar  siripe. 

3.  Adult  female  with  no  malar  stripe.         Adull  female  with  (usually)  a  distinct 

broviH  malar  stripe. 

4.  A    scarlet   HUikal  CTiscent  in  both       No  Huehal  (ristent  in  eilhtr  six. 

5.  Throat  and  (ore  neck  iraian. 

6.  Whole  top  of  bead  and  hind  neck 

gray.  eroiim. 

7.  General  plumage  with  an  it/ii«i'n9«j      General  plumage  witharK^jivn/cast. 

cast. 

Characters  shared  in  common  by  both  are  : 

I.  General  size.  4.   Habits. 

3.   Proportion  of  parts.  j,   Notea. 

3.  Gerwral  pattern  of  coloration. 

In  size,  in  the  general  pattern  of  the  coloration,  in  habits  and 
notes,  the  two  species  are  indistinguishable. 

The  presence  of  a  nuchal  crescent  in  both  sexes  in  the  one 
and  its  absence  in  the  other,  the  striking  contrast  in  the  color  of 
the  malar  stripes,  and  of  the  quills  of  the  wings  and  tail,  and  the 
transposition  of  the  colors  of  the  crown  and  throat,  are,  however, 
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not  simply  differences  of  degree,  but  of  a  radical  nature.  In 
fact,  no  two  congeneric  species  could  welt  present  more  striking 
differences  as  regards  coloration. 

The  manner  of  the  interblending  of  the  characters  of  the  two 
species  in  the  mixed  birds  has  an  important  bearing  upon  the 
problem  of  the  relationship  of  the  two  birds,  as  regards  (i)  the 
way  in  which  the  characters  of  the  two  species  are  combined, 
and  (3)  the  geographical  area  over  which  the  mixed  birds  are 
distributed. 

How  THE  Characters  of  the  Two  Species  are  Combined. — 
As  has  been  long  known — indeed,  as  shown  by  Baird  in  1858 — 
the  '  intermediates  '  or  '  hybrids  '  present  ever-varying  combina- 
tions of  the  characters  of  the  two  birds,  from  individuals  of  C. 
auratus  presenting  only  the  slightest  traces  of  the  characters  of 
C.  cafer,  or,  conversely — individuals  of  C.  cafer  presenting  only 
the  slightest  traces  of  the  characters  of  C.  auratus — to  birds  in 
which  the  characters  of  the  two  are  about  equally  blended.  Thus 
we  may  have  C.  auratus  with  merely  a  few  red  feathers  in  the 
black  malar  stripe,  or  with  the  quills  merely  slightly  flushed  with 
orange,  or  C.  ca/er  with  either  merely  a  few  black  feathers  in  the 
red  malar  stripe,  or  a  few  red  feathers  at  the  sides  of  Che  nape,  or 
an  incipient,  barely  traceable  scarlet  nuchal  crescent.  Where  the 
blending  of  the  characters  is  more  strongly  marked,  the  quills 
may  be  orange  yellow  or  orange  red,  or  of  any  shade  between 
yellow  and  red,  with  the  other  features  of  the  two  birds  about 
equally  blended.  But  such  examples  are  exceptional,  an  unsym- 
metrical  blending  being  the  rule,  the  two  sides  of  the  same  bird 
being  often  unlike.  The  quills  of  the  tail,  for  example,  may  be 
part  red  and  part  yellow,  the  number  of  yellow  or  red  feathers 
varying  in  different  individuals,  and  very  often  in  the  opposite 
sides  of  the  tail  in  the  same  bird.  The  same  irregularity  occurs 
also,  but  apparently  less  frequently,  in  the  quills  of  the  wings. 
In  such  cases  the  quills  may  be  mostly  yellow  with  a  few  red  or 
orange  quills  intermixed,  or  red  with  a  similar  mixture  of  yellow, 
A  bird  may  have  the  general  coloration  of  true  cafer  combined 
with  a  well-developed  nuchal  crescent,  or  nearly  pure  auratus 
with  the  red  malar  stripes  of  cafer.    Sometimes  the  body  plumage 
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is  that  of  C.  auratus  with  the  head  nearly  as  in  pure  cafer,  ot 
exactly  the  reverse  may  occur.  Or  we  may  have  the  general 
plumage  as  in  cafer  with  the  throat  and  crown  as  in  auratus,  and 
the  malar  stripe  cither  red  or  black,  or  mixed  red  and  black,  and 
so  on  in  almost  endless  variations,  it  being  rare  to  find,  even  in 
birds  from  the  same  nest,  two  individuals  alike  in  all  their  features 
of  coloration.  Usually  the  first  trace  of  cafer  seen  in  auratus 
manifests  itself  as  a  mixture  of  red  in  the  black  malar  stripe, 
either  as  a  few  red  feathers,  or  as  a  tipping  of  the  black  feathers 
with  red,  or  with  merely  the  basal  portion  of  the  feathers  red. 
Sometimes,  however,  there  is  a  mixture  of  orange  or  reddish 
quills,  while  the  malar  stripe  remains  normal.  In  C.  cafer  the 
traces  of  auratus  are  usually  shown  by  a  tendency  to  an  incipient 
nuchal  crescent,  represented  often  by  merely  a  few  red-tipped 
feathers  on  the  sides  of  the  nape ;  at  other  times  by  a  slight 
mixture  of  black  in  the  red  malar  stripe. 

The  Geographical  Area  over  which  the  Mixed  Birds 
ARE  Distributed. — In  1858,  when  Baird  described  his  Colaptes 
hybridus,  and  for  many  years  after,  mixed  birds  were  known  only 
from  the  upper  Missouri  and  Yellowstone  region.  Later  they 
were  noted  from  California,  and  more  recently  from  various 
points  along  the  western  border  of  the  Great  Plains,  from  Texas 
northward  to  the  British  boundary. 

Occasional  specimens' of  C.  auratus  from  the  Atlantic  States, 
showing  a  few  red  feathers  in  the  malar  stripe,  have  also  been  for 
some  time  known,  but  the  occurrence  of  a  large  proportion  of 
mixed  birds  in  California  has  only  lately  been  recorded.  Yet  the 
distribution  of  mixed  birds,  as  shown  by  the  material  now 
brought  together,'  proves  to  be  far  more  extended  and  general 
than  till  now  has  been  supposed.  Instead  of  the  mixed  birds 
being  comparatively  limited  in  distribution,  they  are  found  to 
have  a  wide  dispersion,  occurring,  as  already  stated,  with  con- 
siderable frequency  from  the  eastern  border  of  the  Great  Plains 
westward  to  the  Pacific  Coast,  and  from  near  the  Mexican 
boundary  northward  to  some  distance  north  of  the  United  States, 
with,  however,  the  area  of  greatest  abundance  much  more  local- 


^yGoo'^lc 


30       BulltHn  American  Museum  of  Natural  History.    [Vol.  IV, 

ized.  No  mixed  birds,  however,  have  been  seen  from  any  part  of 
Mexico,  nor  from  any  part  of  Arctic  America,  where  in  the  one 
case  only  pure  ca/rr  is  found,  and  in  the  other  only  pure  auratus. 
East  of  the  Mississippi  River,  from  Florida  northward  and 
westward  to  Alaska,  C.  auratus  rarely  shows  any  outcropping  of 
the  characters  of  C.  eafei:  Perhaps  one  male  in  a  thousand  (or 
more  probably  a  still  smaller  proportion)  shows  a  few  red  feathers 
in  the  malar  stripe,  varying  in  different  individuals  from  the 
faintest  perceptable  trace  to  a  mixture  of  one-fourth  to  one-third 
red.  A  single  bird  from  Louisiana  (Coll.  Custave  Kohn)  has  the 
malar  stripe  wholly  red  and  the  whole  head  nearly  as  in  ea/er, 
and  a  single  specimen  from  Toronto,  Canada  (Coll.  E.  E.  Thomp- 
son, No.  2o(t')  has  the  tail  about  half  orange  red,  with  other  traces 
of  ca/er  characters  ;  and  1  have  heard  of  what  purports  to  be  the 
capture  of  a  nearly  pure  cit/er  specimen  in  Pennsylvania,  but  this 
latter  case  is  not  well  authenticated.  Specimens  with  a  slight 
amount  of  red  in  the  malar  stripe  are  represented  in  the  material 
I  have  examined  from  Massachusetts,  Long  Island,  New  Jersey 
(five  specimens),  Pennsylvania,  Virginia,  Florida  (several), 
Louisiana  (several),  Tennessee,  Ohio,  Indiana,  Illinois  (several), 
Michigan  (two),  and  Minnesota.  They  seem  to  be  quite  as  fre- 
quent along  the  Atlantic  seaboard  as  at  any  point  east  of  the 
Mississippi  River.  Material  from  the  States  immediately  west  of 
this  line,  from  Iowa  southward,  is  scanty,  but  the  few  specimens 
seen  do  not  indicate  a  larger  proportion  of  birds  with  red  in  the 
malar  stripe  than  occur  in  Florida  or  New  Jersey.  It  is  hence 
probable  that  nearly  pure  av^a/vj  prevails  westward  to  the  eastern 
border  of  Texas,  the  Indian  Territory,  Kansas,  and  Nebraska, 
and  over  the  greater  part  of  both  Dakotas  and  Manitoba.  Birds 
from  eastern  Texas,  eastern  Kansas,  and  eastern  Montana,  taken 
in  the  breeding  season,  generally,  or  at  least  frequently,  show 
some  traces  of  the  characters  of  ea/er,  the  malar  stripe  frequently 
being  more  or  less  mixed  with  red.  In  southeastern  Texas,  and 
thence  northward  through  middle  Texas,  and  over  the  Plains  to, 
and  doubtless  much  beyond,  the  northern  boundary  of  Montana, 
mixed  birds  are  the  rule,  the  characters  of  the  two  species  being 
blended  in  every  conceivable  combination,  pure  ca/er  or  pure 
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atiraius  being  rarely  met  with,  except  in  winter,  when,  in  conse- 
quence of  migration,  pure  auratus  is  more  or  less  frequent  in 
Kansas,  the  Indian  Territory,  and  Texas,  considerably  to  the 
westward  of  its  normal  limit  in  tlie  breeding  season.'  At  the 
same  time  there  is  an  influx  into  the  same  region  of  nearly  pure 
eafer  from  the  westward,  resulting  in  a  commingling  of  birds 
presenting  mixed  characters  with  those  of  normal  character. 

In  western  Texas,  New  Mexico,  Arizona,  and  southern  Cali- 
fornia, the  prevailing  form  in  the  breeding  season  is  probably 
nearly  pure  cafer,  but  in  winter  the  proportion  of  perfectly  pure 
birds  is  much  smaller,  owing  to  the  southward  migration  of 
slightly-mixed  birds  from  further  north.  In  a  series  of  over  30 
males  from  Arizona,  taken  between  October  1  and  March  30, 
more  than  one-third  show  either  traces  of  black  in  the  malar 
stripe,  or  traces  of  a  scarlet  nuchal  crescent,  or  both.  One 
female  has  all  the  quills  orange  yellow,  but  generally  the  equally 
lai^e  series  of  females  shows  no  recognizable  characters  of 
auratus. 

In  central  and  westerm  Colorado,  Utah,  and  Nevada,  the  char- 
acters of  eafrr  evidently  prevail,  at  least  in  the  breeding  season  ; 
in  eastern  Colorado  in  winter  and  during  migrations  mixed  birds 
are  the  more  common,  and  have  been  taken  in  the  breeding  season 
at  Fort  Garland  in  the  same  State.  Similar  specimens  have  been 
taken  in  Utah  and  Nevada,  every  one  of  my  series  of  seven  males 
from  Nevada  showing  traces  of  the  red  nuchal  crescent,  and  some 
of  them  other  characters  of  auratus. 

Of  Idaho  almost  nothing  is  known.  The  single  specimen  I 
have  seen  is  a  mixed  bird.  In  Wyoming  mixed  birds  appear  to 
be  the  rule,  with  auratus  characters  prevailing  in  the  eastern  part 
of  the  State  and  cafer  characters  in  the  western.  The  same  is 
apparently  true  of  Montana.  Birds  from  eastern  Oregon,  eastern 
Washington,  and  eastern  British  Columbia,  or  from  the  area  east 
of  the  Cascades,  also  present  a  strong  infusion  of  auratus  char- 
acters ;  some  specimens  being  two-thirds  to  three-fourths  auratus 
and  others  nearly  pure  cafer,  with  rarely  a  normal  bird  of  either 
species.     The  bird  of  the  coast  region,  from  the  mouth  of  the 
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Columbia  River  northward,  is  C.  cafer  saluratior,  but  a  large  pro- 
portion of  the  specimens,  even  from  Puget  Sound  and  Vancouver 
Island,  show  traces  of  uiiralus  characters,  in  some  instances  very 
prominent  traces,  even  to  yellow  quills  interspersed  with  red 
ones.  Indeed,  Mr.  Fannin  states  that  true  C.  auralus  occurs  as 
a  rare  visitor  on  Vancouver  Island  and  the  adjoining  mainland.' 

In  central  and  northern  California  the  two  forms  are  as  thor- 
oughly mixed  as  at  any  point  east  of  the  Rocky  Mountains,  both 
auratus  and  fd/er  occurring  in  a  nearly  pure  state,  with  birds  pre- 
senting every  possible  combination  of  the  characters  of  both 
species.  Of  40  specimens  from  central  California,  chiefly  from 
Marin  and  adjoining  counties,  three  are  nearly  pure  auratus,  the 
only  feature  of  cafer  being  a  very  slight  mixture  of  red  in  the 
tnalar  stripe — not  more  than  occasionally  occurs  in  birds  from  the 
Atlantic  States  ;  six  (of  which  four  are  females,  and  hence  have 
less  significance)  are  apparently  pure  cafer;  of  the  remaining  31 
auratus  characters  prevail  in  eight,  and  cafer  characters  in  twenty, 
with  three  in  which  the  cafer  and  auratus  characters  are  about 
evenly  divided.  In  San  Bernardino,  San  Diego,  and  adjoining 
counties  in  southern  California  (I  have  one  specimen  of  pure 
auratus  from  Warm  Springs)  traces  of  auratus  characters  are 
rare,  while  in  Oregon,  so  far  as  material  shows,  about  the  same 
conditions  of  mixture  occur  as  are  found  in  central  California. 
Indeed,  as  most  of  the  California  specimens  before  me  were  taken 
either  in  the  autumn  or  winter,  it  is  fair  to  conclude  that  many 
of  them  were  migrants  from  further  north,  probably  from  Oregon 
or  eastern  Washington,  since  more  or  less  mixed  birds  occur  as 
far  north  as  Sitka,  and  even  Chilkat.  Beyond  this  point,  to  the 
northward  and  eastward,  cafer  appears  to  be  replaced  by  pure 
auratus,  from  which  region,  through  migrants,  is  doubtless 
derived  the  strong  infusion  of  auratus  characters  in  the  birds  of 
California. 

To  summarize  the  foregoing,  we  find  that  cafer  unmixed  with 
auratus  occupies  Mexico,  but  that  very  soon  after  crossing  the 
United  States  boundary  we  begin  to  meet  with  specimens  show- 
ing  slight  traces  of  the  characters  of  auratus,  and  that  as  we  pro- 
ceed northward  these  traces  become  more  frequent  and  more 
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pronounced,  across  the  whole  breadth  of  the  habitat  of  cafer,  till 
north  of  the  United  States  we  pass  into  the  habitat  of  pure 
aurafus.  There  is  also  the  same  blending  in  passing  eastward 
from  the  eastern  base  of  the  main  chain  of  the  Rocky  Mountains. 
Thus  the  blending  is  complete  along  the  line  of  junction  of  the 
habitat  of  the  two  species,  or  from  southeastern  Texas  northward 
along  the  western  edge  of  the  Plains  into  British  America  and 
thence  westward  in  British  America  to  the  Pacific  Coast  in 
southern  Alaska.  From  this  line  we  may  trace  the  mixed  birds 
westward  and  southward  over  nearly  the  whole  range  of  ca/er 
north  of  Mexico,  due  apparently  from  not  only  the  mixing  of  the 
two  species  wherever  their  habitats  adjoin,  but  through  the  intru- 
sion, mainly  from  the  northward,  of  auralus  into  the  habitat  of 
ea/er  through  the  southward  migration  of  auralus  in  winter,  some 
of  the  latter  apparently  remaining  as  summer  stragglers  to  breed. 
The  conditions  here  outlined  are  shown  graphically  on  the 
accompanying  map,  compiled  primarily  from  specimens  actually 
examined  by  the  writer,  but  supplemented  to  a  considerable 
extent  by  an  examination  of  the  available  literature  bearing  on 
the  subject.  An  attempt  is  made  to  distinguish  by  the  use  of 
different  symbols,  in  the  case  of  not  only  C.  auralus  and  C.  ca/er, 
but  of  the  intergrades  as  well,  the  nature  of  the  record  as  regards 
season,  as  explained  on  the  map  itself.  The  boundary  lines  are 
of  course  to  some  extent  hypothetical.' 

Conclusions. — The  facts  elicited  in  the  present  investigation 
tend  strongly  to  confirm  Baird's  startling  hypotheses  of  hybrid- 
ization on  a  grand  scale  between  Colaples  auralus  and  C.  caftr  to 
account  for  the  occurrence  of  birds  presenting  ever-varying  com- 
binations of  the  characters  of  the  two  species  over  the  Plateau 
and  Great  Basin  regions  of  the  continent.  None  of  the  other 
hypotheses  thus  far  advanced  so  fully,  or  in  fact  to  any  great 
extent,  meet  the  requirements  of  the  case.  In  no  instance  do  we 
meet  with  stages  or  methods  of  geographical  variation  at  all  com- 
parable with  what  is  seen  in  the  case  of  C.  auralus  and  C.  ea/er. 

>  The  hibiuii  nt  C.  chrfmida  and  C.  ca/ir  overlip  :  ihe  Ughler  line  i>  intended  lo  indicate 
■ke  nonheni  and  eulern  bouitdary  at  thai  of  the  (ormer.  ihe  heavy  line  the  iDuthweueni 
bouodary  <A  thai  of  ca/tr. 
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The  transition  between  geographic  fonns,  however  diverse,  is 
gradual  and  symmetrical,  affecting  all  parts  of  the  plumage 
equally  ■  and  simultaneously,  and  is  obviously  correlated  with 
changes  in  the  physical  surroundings ;  also  the  differences 
between  the  most  extreme  forms  are  merely  differences  of  degree. 
In  the  case  of  Colaptes  the  essential  differences  between  auratus 
and  eajer  are  radical ;  they  are,  in  fact,  contrasting  characters  ; 
and  the  intergradation  is  irregular,  with  all  sorts  of  asymmetrical 
combinations  of  the  characters  of  the  two  forms,  and  no  correla- 
tion between  their  intergradation  and  the  conditions  of  environ- 
ment. 

In  California,  British  Columbia,  Montana,  Wyoming,  Kansas, 
and  southern  Texas,  we  get  the  same  irregular  and  multifarious 
combinations  of  the  characters  of  the  two  species.  On  the  other 
hand,  the  phenomena  of  intergradation,  as  regards  both  the 
nature  of  the  intergrades  and  their  geographical  distribution,  are 
just  what  we  should  expect  them  to  be  on  the  theory  of  inter- 
breeding. Furthermore,  it  is  a  matter  of  observation  that  very 
unlike  birds  pair  together,  and  that  individuals  of  the  same  brood 
are  often  very  diverse  in  appearance.  While  I  know  of  no  record 
of  pure  tafer  birds  being  found  mated  with  pure  auratus  birds, 
that  such  mating  has  many  times  occurred  seems  beyond  ques- 
tion, since  this  might  happen  at  any  point  along  a  line  more  than 
a  thousand  miles  in  extent  where  the  habitats  of  the  two  species 
adjoin.  On  either  side  of  this  boundary  the  influence  of  one 
species  upon  the  other  fades  out  gradually  as  the  distance  from 
the  line  increases,  till  in  Mexico,  in  the  United  States  east  of  the 
Mississippi  River,  and  in  Alaska  and  eastern  British  America,  it 
becomes  practically  nil.  The  outcropping  of  auratus  characters 
in  cafer  in  British  Columbia  and  in  the  United  States  west  of  the 
Rocky  Mountains,  and  the  gradual  fading  out  of  this  infusion  to 
the  southward,  can  readily  be  accounted  for  by  the  migration  of 
auratus  from  the  north  into  the  northern  border  of  the  habitat  of 
cafer,  and  the  gradual  wide  dispersion  southward  of  the  inter- 
mediates resulting  from  the  interbreeding  of  the  two  species.  The 
very  slight  traces  of  cafer  characters  occurring  in  rare  instances' 
in  auratus  in  the  East  may  be  readily  supposed  to  be  due  to  the 
sporadic  dispersion  eastward  of  waifs  from  the  habitat  of  cafer, 
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since  it  is  known  that  nearly  all  western  birds  occasionally  stray 
eastward  even  to  the  Atlantic  seaboard.  The  capture  near  New 
Orleans  and  Toronto  of  strongly  marked  '  hybrids  '  shows  that  at 
least  '  intermediates,'  if  not  representatives  of  pure  ca/er,  stray 
far  to  the  eastward  of  their  proper  habitat. 

It  is  thus  unnecessary  to  suppose  that  the  appearance  of  a  few 
red  feathers  in  the  malar  stripe  of  specimens  of  auratus  taken  in 
the  Atlantic  Slates  indicates  a  tendency  to  a  reversion  to  some 
hypothetical  '  ancestral  type '  which  had  the  malar  stripe  red,  or 
that  the  presence  of  black  feathers  in  the  malar  stripe,  or  an 
incipient  scarlet  nuchal  crescent,  in  birds  from  Arizona,  Nevada, 
and  southern  California,  indicates  a  similar  tendency  to  a  hypo- 
thetical ancestor  which  had  black  malar  stripes  and  a  red  nuchal 
crescent  ;  since  the  slight  infusion  of  £a/ifr  blood  in  the  one  case, 
and  of  auratus  blood  in  the  other,  of  which  we  have  almost  in- 
dubitable proof,  afFnrds  an  adequate  and  satisfactory  explanation 
of  these  odd  phenomena. 

The  large  infusion  of  auratus  blood  shown  in  the  Calottes  stock 
in  Oregon  and  northern  California  is  easily  explained  by  the  fact 
that  C.  aurafus,  like  many  other  eastern  birds,  can  find  easy 
access  to  the  northwest  coast  either  by  way  of  the  low  divide  in 
Wyoming,  or  from  the  northward,  the  habitat  of  auratus  reaching 
the  Pacific  Coast  in  northern  British  Columbia  and  Alaska. 

It  is  of  interest  in  this  connection  to  note  that  in  the  earlier 
collections  from  California  'hybrid'  Flickers  were  practically 
unknown,  there  being  none  in  the  material  liandled  by  Baird  in 
1858.  In  1870  Dr.  J.  G.  Cooper  considered  the  capture  of  two 
examples  of  ColapUs,  tak.en  at  Oakland,  presenting  characters  of 
auratus,  worthy  of  special  record.'  But  Mr.  W.  E.  Bryant,  in 
Belding's  *  Land  Birds  of  the  Pacific  District,'  published  in  1890, 
says  that  specimens  referable  to  '  hybriJus '  "  are  now  taken  almost 
as  often  as  C.  cafer;  in  fact,  it  is  unusual  to  get  really  good 
examples  of  C.  cafer  in  some  localities  "  (1.  c,  p,  72).  My  own 
series  from  central  and  northern  California,  as  already  noted, 
fully  bears  out  this  statement.  In  our  standard  works  on  North 
American  birds,  even  in  the  latest,  the  habitat  of  the  so-called 
' kybridus'  is  given   as  the  region  of  the  upper   Missouri  and 
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Yellowstone  and  the  Black  Hills.  Now,  however,  we  have 
evidence  of  the  occurrence  of  mongrel  birds  in  abundance  over 
a  belt  of  country,  hundreds  of  miles  wide,  extending  from  the 
Rio  Grande  in  Texas  northward  and  westward  to  southern  Alaska. 
Hence  one  may  almost  ask  whether  this  does  not  favor  the 
assumption  that  C.  auratus  is  gradually  extending  its  range  into 
the  habitat  of  C.  cafer,  particularly  in  California,  and  along  the 
whole  border  of  the  habitat  of  cafer.  Unfortunately  the  evidence 
favoring  this  assumption  is  mainly  negative,  owing  to  the  deficiency 
of  material  from  the  habitat  of  cafer  collected  prior  to  a  compara- 
tively recent  period. 

Finally,  it  may  be  added,  the  intergradation  between  Colaptes 
auralus  and  C.  cafer  is  not  only  unique  as  regards  the  character 
and  geographical  distribution  of  the  intergrades,  but  is  some- 
thing superimposed  upon  ordinary  geographic  variation  due  to 
environment,  since  the  ordinary  phases  of  geographic  variation, 
as  seen  in  other  birds  having  the  same  distribution,  is  well  illus- 
trated in  the  various  North  American  forms  of  Colaptes,  as  has 
already  been  indicated,  and  as  will  be  presently  shown  more  in 
detail. 

II. — Geographical  Variation. 

(i)  In  Size, — In  both  Colaptes  auralus  and  C.  cafer  there  is  a 
marked  decrease  in  size  from  the  north  southward. 

The  average  length  of  the  wing  in  specimens  of  C.  auratus  from 
Arctic  America  is  6.35  in. ;  in  specimens  from  South  Floridf , 
5-7S  'i-i  giving  an  average  difference  of  .60  of  an  inch  between 
birds  from  the  extreme  north  and  the  extreme  south — equal  to 
rather  more  than  10  per  cent,  of  the  average  length  of  the  wing 
in  the  sou  them  birds.  Specimensfrom  near  the  northern  boundary 
of  the  United  States,  from  New  England  and  New  York  westward 
to  Minnesota,  are  just  intermediate  in  size  between  the  specimens 
from  Arctic  America  and  South  Florida,  the  average  length  of  the 
wing  being  6,13, 

The  Cuban  Colaptes  ekrysocaulosus  is  still  smaller  than  the  Florida 
birds  (wing  about  5.55),  while  C.  gundlacki  horn  Grand  Cayman, 
is  shghtly  smaller  than  the  Cuban  form. 
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In  C.  eafer  geographical  variation  in  size  is  less  uniform,  in 
passing  from  the  north  southward,  specimens  from  Chihuahua 
and  Arizona  being  nearly  as  large  as  specimens  from  Montana 
and  British  Columbia,  the  difference  in  latitude  perhaps  being 
partly  offset  by  the  greater  elevation  of  the  more  southern  region. 
Specimens  from  southern  Mexico,  however,  are  much  smaller 
than  those  from  Chihuahua  and  Arizona,  the  wing  in  eight  males 
averaging  6.07. 

C.  eafer  saturatior,  from  the  Northwest  Coast,  has  the  average 
length  of  the  wing  about  ti.55,  while  in  C.  rufipikus,  from  Guada- 
lupe Island,  it  is  about  5.93,  or  about  the  same  as  in  specimens 
from  southern  Mexico — a  difference  nearly  parallel  with  that 
between  C.  auratus  from  Arctic  America  and  Florida. 

C.  tnexicanoides  averages  only  a  little  smaller  than  examples  of 
C.  ea/er  from  southern  Mexico,  the  former  having  the  wing  6,10, 
the  latter  about  6.50. 

C.  ehrysoides  presents  great  constancy  in  size,  there  being  no 
very  appreciable  difference  in  this  respect  between  specimens 
from  Arizona  and  the  southern  part  of  the  peninsular  of  Lower 
California.  The  length  of  the  wing  averages  about  5.75 — the 
same  as  in  South  Florida  examples  of  C.  auratus,  and  hence  less 
than  in  any  of  the  forms  of  the  C.  cafer-mexicanoides  group. 

The  accompanying  table  of  measurements  (see  p.  38)  shows' 
more  in  detail  the  variation  in  size  with  locality  here  summarized. 

(2)  In  Coloration. — The  geographical  variation  in  coloration 
in  the  various  forms  of  Colaples  is  quite  parallel  to  that  in  other 
species  of  similar  distribution,  and  hence  presents  nothing 
especially  noteworthy.  In  C.  auratus  there  is  a  lightening  of  the 
colors  as  we  approach  the  Plains.  This  is  very  noticeable  even 
in  Minnesota  specimens,  and  still  more  so  in  specimens  from  the 
Dakotas,  Nebraska  and  Kansas. 

It  has  been  suggested  that  the  resident  form  of  South  Florida 
would  prove  separable  as  a  subspecies  from  the  bird  found  at 
large  further  north,  on  the  basis  of  its  smaller  size  and  darker 
colors.    The  average  difference,  however,  as  shown  by  a  large 
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amount  of  material,  proves  too  slight  and  too  inconstant,  in  either 
size  or  color,  to  make  a  separation  practicable,  as  is  readily 
shown  by  comparison  of  a  considerable  series  of  breeding  birds 
from  South  Florida  with  a  corresponding  series  from  the  Middle 
States  or  New  England.  Some  of  the  South  Florida  birds  are 
Dot  only  small,  but  also  exceptionally  dark,  but  the  dark  color 
proves  to  be  due  in  large  part  to  the  worn  condition  of  the 
plumage,  consequent  upon  the  breeding  season,  and  in  some 
measure  to  soiling  of  the  plumage,  due  apparently  to  contact 
with  burnt  trees.  Specimens  nearly  as  dark  occur,  however,  in 
New  Jersey  and  Massachusetts,  so  that  the  average  difference  in 
color  between  Florida  and  northern  birds  is  not  readily  appre- 
ciable. 

C.  cafer  presents  four  geographical  phases,  correlated  with 
very  different  climatic  conditions.  First,  the  pale  form,  found 
throughout  the  arid  interior,  from  Central  Mexico  northward. 
Second,  the  darker,  much  deeper-colored  Northwest  Coast  form, 
known  as  C.  cafer  saluratior.  Third,  a  quite  similar  phase,  as 
regards  coloration,  but  much  smaller,  from  southern  Mexico. 
Fourth,  the  insular  C.  rufipileus  from  Guadalupe  Island,  off  the 
coast  of  southern  California.  This  closely  resembles  saluratior 
in  color,  but  is  much  smaller  and  has  a  relatively  much  longer 
bill. 

Attention  has  previously  been  called'  to  the  small  size  of  the 
birds  from  southern  Mexico,  and  also  to  their  resemblance  in 
color  to  birds  from  Vancouver.'  The  specimens  before  me  show 
that  the  birds  from  southern  Mexico  are  not  only  much  smaller 
than  specimens  from  Chihuahua  and  Arizona,  but  they  closely 
resemble  in  color  subspecies  saturalior  from  the  Northwest  Coast, 
a  condition  of  things  quite  in  accord  with  the  well-known  lines  of 
geographic  variation  in  other  groups,  and  perhaps  justifying  Mr. 
Ridgway's  suggestion  (I.  c.)  that  it  may  prove  expedient  to 
recognize  these  small,  dark-colored  southern  birds  as  a  geographic 
race. 

C.  mexuanoides  may  perhaps  be  almost  considered  as  an 
extreme  southern  differentiation  of  C.  cafer,  in  which  all  the 

■  Ridgway.  Man.  N.  Am.  Binb,  i8«t,  p.  396,  foat-nou. 
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colors  and  markings  are  much  stronger  than  in  any  form  of  the 
C.  caftK  group.  So  far  as  now  known,  however,  it  must  take 
raok  as  a  species  instead  of  a  subspecies. 

III. — Individuai.  Variation,  and  Variation  due 
TO  Age  and  Season. 

(i)  Individual  Variation. — The  range  of  individual  variation 
in  the  various  North  American  forms  of  Colaptes  is  rather  greater 
than  the  average  range  in  other  species,  especially  in  respect  to 
color.  The  variation  in  size  is  perhaps  sufficiently  shown  in  the 
table  of  measurements  given  on  page  38  (compare  under  each 
species  the  columns  headed  respectively  '  maximum '  and  '  mini-  ' 
mum  ').  The  bill  varies  in  length,  in  the  different  forms,  from 
15  to  25  per  cent,  of  the  mean;  the  length  of  the  wing,  from  8  to 
13  per  cent.;  the  length  of  the  tail,  from  12  to  18  per  cent.  The 
female,  judging  from  the  measurements  of  about  300  specimens, 
is  rather  more  variable  than  the  male.  While  the  female  averages 
smaller  than  the  male,  the  largest  bird  of  a  series  of  specimens, 
taken  at  the  same  locality  and  at  the  same  season,  proves  some- 
times to  be  a  female,  while  some  of  the  smallest  birds  of  the 
series  may  be  males.  The  tail  varies  more  than  the  wing,  and 
the  bill  much  more  even  than  the  tail. 

Individual  variation  in  color  affects  (i)  the  size  and  shape  of 
the  circular  black  spots  on  the  lower  plumage,  (2)  the  width  and 
number  of  the  dusky  crossbars  of  the  upper  plumage,  {3)  the  size 
and  form  of  the  malar  stripe,  (4)  the  presence  or  absence  of  black 
spots  on  the  white  rump,  (5)  the  tone  ofcolorsuffusing  the  general 
plumage.  The  last,  however,  is  more  or  less  complicated  with 
seasonal  variation. 

The  pattern  of  coloration  being  the  same  in  all  the  forms,  and 
the  extent  and  character  of  the  variation  similar  in  each,  the 
remarks  here  following  may  be  understood  as  applying  to  the 
group  collectively,  unless  otherwise  stated. 

Each  feather  of  the  ventral  surface,  from  the  pectoral  crescent 
posteriorly,  is  marked  near  the  tip  with  a  circular  spot  of  black  ; 
they  are  smaller  and  more  iiearly  circular  anteriorly,  larger  and 
transversely   broader    posteriorly.     Those    of    the    breast  vary 
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greatly  in  size  and  shape  in  different  birds,  being  soroetimes 
round,  sometimes  pear-shaped,  sometimes  transversely  oval,  and 
sometimes  longitudinally  oval.  In  some  birds  they  are  twice  as 
large  as  in  others,  varying  in  different  birds  from  an  average 
diameter  of  a  or  3  mm.  to  an  average  diameter  of  4  or  5  mm., 
comparing  in  each  case  corresponding  feathers. 

The  interscapulars,  scapulars,  wing-coverts  and  quills  are  barred 
transversely  with  black.  I'hese  bars,  usually  three  in  number,' 
vary  enormously  in  width  in  different  specimens  strictly  com- 
parable as  regards  age,  season  and  locality.  The  apical  bar,  for 
example,  has  usually  a  width  of  about  2>^  mm.;  the  extremes 
vary  from  i  to  4  mm.,  resulting  of  course  in  a  very  different  gen- 
eral effect.  Generally  speaking,  birds  with  small  spots  on  the 
ventral  surface  have  narrow  bars  on  the  dorsal  surface,  and  con- 
versely ;  but  this  is  by  no  means  an  invariable  rule,  since  birds 
occur  with  very  large  spots  on  the  lower  plumage  and  very  narrow 
bars  on  the  upper  plumage,  or  the  reverse.  Extreme  variations 
in  the  size  of  the  spots  and  bars  are  especially  common  in  both 
C  chryioides  and  C.  cafer ;  in  C.  auraiui  the  range  of  variation  is 
narrower  and  extreme  departures  from  the  normal  are  less 
frequent. 

The  malar  stripe  varies  in  form  and  extent  in  the  male  in  all 
the  forms,  but  more  in  C.  auratus  perhaps  than  in  the  others.  It 
is  sometimes  very  broad  and  at  the  same  time  very  long,  thus 
greatly  exceeding  the  normal  or  average  extent ;  sometimes  it  is 
very  much  reduced,  occasionally  to  one-half,  and  in  extreme  cases 
to  one-third  the  normal  size.  Thus  the  area  may  be  two  to  three 
times  greater  in  some  specimens  than  in  others. 

There  are  occasionally  indications  of  a  malar  stripe  in  the 
female.  This,  however,  is  very  rare  in  C.  auralus  and  C.  chrysoides, 
but  common  in  the  C.  cafer  group,  and  the  rule  in  C.  mexicanoides, 
where  the  exceptions  are  rare.  When  present  in  the  female  it 
differs  greatly  in  color  from  the  corresponding  mark  in  the  male. 
In  C.  aura/us  a  very  small  percentage  of  the  females  have  the 
area  occupied  by  the  malar  stripe  in  the  male  faintly  tinged  with 
grayish,  the  basal  portions  of  the  feathers  being  dusky  and  show- 
ing slightly  at  the  surface.  In  one  specimen  (No.  8308,  S  ad.. 
Coll.  Wm.  Brewster),  from  Ann  Arbor,  Michigan,  the  feathers  of 
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the  malar  area  are  distinctly  black  beneath  tlie  surface,  the  black 
extending  quite  to  the  tips  of  some  of  the  feathers,  forming  a 
well-marked  incipient  malar  stripe.  •  This  is,  however,  an  extreme 
case,  and  almost  unique.  In  another  specimen,  also  from 
Michigan  (Vpsilanti,  No.  8306,  S  ad.,  Coll.  Wm.  Brewster),  a  few 
of  the  feathers  of  the  malar  region  are  tipped  with  black  and 
many  others  with  red^  giving  rise  to  a  very  narrow  red  malar  stripe 
slightly  mixed  with  black.  Otherwise  the  bird  is  a  normal 
example  of  C.  auratus. 

In  a  very  large  series  of  C.  ehrysoides  two  females  show  a  faint 
wash  of  cinnamon  at  the  posterior  border  of  the  area  colored  red 
in  the  male.  This,  however,  may  be  due  merely  to  immaturity, 
the  birds  being  apparently  young  of  the  year,  in  which  a  slight 
trace  of  the  brownish  malar  stripe  is  usually  present  in  the  female 
prior  to  the  first  molt. 

In  all  the  forms  of  C.  ea/er  the  adult  female  has  generally  an 
incipient  brownish  cinnamon  malar  stripe,  sometimes  as  well 
defined  as  is  the  red  malar  stripe  in  the  male.  In  perhaps  ten  to 
twenty  per  cent,  of  the  birds  examined  it  is  entirely  wanting  ;  in 
a  large  proportion  it  is  clearly  outlined,  but  the  brownish  tint  is 
superficial  and  more  or  less  mixed  with  gray ;  in  fully  one-third, 
however,  it  is  as  distinct  as  in  the  female  of  C.  mexieanoides,  and 
nearly  as  bright  in  color,  being  of  the  same  rich  cinnamon  rufous 
as  the  forehead  and  the  superciliary  stripe.  These  variations 
have  evidently  no  geographical  significance,  since  the  whole  range 
of  variation  here  indicated  occurs  in  birds  from  Montana, 
British  Columbia,  Washington,  California,  Arizona,  and  Mexico, 
with  the  several  phases  similarly  represented  at  each  of  these 
localities. 

As  regards  the  tone  of  color  suffusing  the  general  plumage, 
fall  birds  from  the  same  locality  show  a  wide  range,  whatever  ihe 
species  may  be,  and  the  same  is  true  of  breeding  birds.  In  C. 
auratus,  for  example,  the  ground  color  of  the  back  varies,  in  fall 
birds,  from  hair  brown  through  olive  to  bistre  {cf.  Ridgway, 
Nomen.  Colors),  while  the  lower  surface  varies  from  a  strong  tinge 
of  yellow  to  tawny  vinaceous.  In  spring  birds  the  lower  surface 
varies  from  nearly  white  to  dull  vinaceous  cinnamon,  with  a 
corresponding  range  of  variation  in  the  dorsal  plumage. 
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A  male  example  of  C.  cafer  satttralior  (No.  1160,  Coll.  Prof. 
J.  Macoun,  Burrard  Inlet,  B.  C,  April  19,  1887,)  is  noteworthy 
on  account  of  having  a  distinct  but  narrow  supraloral  line  of 
bright  red  on  each  side,  meeting  in  front  across  the  base  of  the 
forehead. 

(2)  Seasonal  Variation. — The  purely  seasonal  variation  in 
color  results  as  usual  from  (i)  fading  and  (3)  abrasion.  In  fall 
birds  the  plumage  is  more  heavily  suffused  with  coloring  matter, 
both  above  and  below,  and  the  tints  are  thus  deeper  and  stronger. 
During  winter  there  is  a  gradual  loss  of  color,  which  proceeds 
more  rapidly  during  the  spring  and  early  summer,  simply  through 
fading  from  exposure,  resulting  in  a  marked  change  in  tone.  At 
the  same  time  the  edges  of  the  feathers  become  gradually  worn 
away,  till,  towards  the  end  of  Ihe  breeding  season,  the  light- 
colored  apical  border  has  disappeared.  This  gives  greater  dis- 
tinctness and  prominence  to  the  black  spots  below  and  the  dark 
bars  above,  which  in  fresh  plumage  are  partially  veiled  by  the  over- 
lapping lighter  edges  of  the  feathers.  This,  with  the  change  in 
the  tone  of  the  ground  color,  results  in  a  very  different  general 
effect,  the  breeding  bird  appearing  blacker  and  more  heavily 
s[K>ttedandbaired  than  when  in  fresh  autumnal  or  winter  plumage. 

Seasonal  change  of  color,  due  to  fading  and  abrasion,  is  in 
general  much  greater  than  is  commonly  recognized,  and  is  a  factor 
to  be  constantly  borne  in  mind  in  the  comparison  of  birds  from 
difierent  localities.  It  is  nut  perhaps  greater  in  Colaptes  than  in 
many  other  groups. 

(3)  Variation  due  to  Age.— Under  this  head  will  be  given 
simply  a  few  notes  on  the  first  or  nestling  plumage.  In  all  of  the 
forms  the  young  birds  have  the  whole  top  of  the  head  more  or 
less  red,  as  in  young  Woodpeckers  generally,  through  the  feathers 
being  narrowly  tipped  with  this  color.  The  amount  of  red,  or 
the  extent  of  this  tipping,  varies  greatly  in  different  individuals 
of  even  the  same  brood,  as  does  likewise  the  shade  of  red,  which 
varies  from  dull  reddish  brown  to  bright  brick  red.  As  regards 
general  coloration,  the  markings  are  coarser  and  heavier  than  in 
the  adults,  and  the  general  effect  darker. 
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A  feature  of  special  interest  in  respect  to  the  young  in  nestling 
plumage  is  the  variable  status  of  the  tnalar  stripe,  considered  as 
a  secondary  sexual  character.  In  C.  auralus  both  sexes  have  the 
black  malar  stripe,  which  in  adult  birds  is  confined  to  the  male. 
In  30  specimens,  varying  in  age  from  half-grown  nestlings  to  full- 
fledged  birds,  not  one  lacks  the  black  malar  stripe,  while  five  of 
them  are  sexed  as  females  by  their  respective  collectors  from 
anatomical  examination  of  the  specimens,  and  attention  is  called 
on  the  label,  to  the  presence  of  the  malar  stripe.  While  most  of 
the  other  specimens  are  marked  as  males,  it  is  quite  certain  that 
they  were  thus  marked  on  the  presumption  that  a  black  malar 
stripe  denoted  a  male,  in  the  young  as  well  as  in  the  adult. 

Of  four  young  C.  chrysoides  in  first  plumage  two  have  the  malar 
stripe  red  as  in  the  adult  male,  while  the  other  two  have  a  well- 
defined  rufous  malar  stripe,  and  are  sexed  as  females  by  the 
collector.  In  young  C.  ea/er  and  C.  cn/er  saluratus  the  sexes  are 
similarly  distinguished,  the  malar  stripe  in, the  males  being  bright 
red  and  in  the  females  rufous— in  other  words,  the  same  as  in 
the  adults. 

In  C.  auralus  and  C.  chrysoides  of  North  America,  and  in  C. 
eampestris  and  C.  agricola  of  South  America,  the  adult  female 
lacks  the  red  or  black  malar  stripe  (as  the  case  may  be)  present 
in  the  male,  while  in  two  other  South  American  species  {C.  pitius 
and  C.  cinereicapillus)  this  mark  is  not  only  wanting  in  the  female 
but  is  only  imperfectly  developed  In  the  male.  Consequently  it 
would  seem  that,  on  the  theory  that  secondary  sexual  characters 
are  first  acquired  by  the  male  and  later  transmitted,  more  or  less 
modified,  to  the  female,  the  presence  or  absence  of  a  malar  stripe 
in  the  female  would  prove  a  clue  to  the  genetic  relationship  of 
the  North  American  types  of  the  genus.  When,  however,  we  find 
the  malar  stripe  present  in  both  sexes  in  the  young  and  absent 
in  the  adult  female,  as  in  the  case  of  C.  auralus,  and  present  as  a 
rule  in  the  adults  of  both  sexes  and  absent  in  the  female  in  first 
plumage,  as  in  the  C.  cafer-mixicanoides  group,  this  character 
evidently  fails  to  be  of  much  service  as  an  index  to  the  ancestral 
relationships  of  the  several  forms. 


^yGoo'^lc 


Article    III.— DESCRIPTION   OF   A   NEW   SPECIES  OF 
PEROGNATHUS   FROM   SOUTHEASTERN  TEXAS. 

By  J.  A.  Allen. 

During  the  last  few  months  the  Museum  has  received  a  large 
number  of  mammals  collected  in  the  vicinity  of  Brownsville, 
Texas,  among  which  are  numerous  specimens  of  a  small  species 
of  Perognathus,  apparently  hitherto  undescribed.  It  is  allied  to 
P.  flavus,  but  evidently  quite  distinct  from  it,  and  may  be  de- 
scribed as  follows  : 

Perognathus  merriami,  sp.  nov. 

Extenially  of  the  size  and  general  proportions  of  P.  fiavut,  but  brighter  and 
more  yellowish  in  coioration,  the  sides  being  strongly  yellowish  or  golden  instead 

Meaiiirtmtnt!  (avenge  of  three  adult  ^>ecinieDs) :  Total  length,  115  mm.  ; 
bead  and  t>ody,  60;  tail,  5;  ;  hind  foot,  17  ;  ear,  4. 

Skull,  greatest  length,  23  mm.  ;  basilar  length  (occipital  condyle  to  incisors), 
16.5 ;  greatest  mastoid  breadth,  13.7  ;  least  intemustoid  breadth,  4 ;  least  inter- 
orltital  breadth,  J.l  ;  length  of  nasals.  11.5  ;  greatest  zygomatic  breadth,  11.5  ; 
length  of  uj^ier  tooth  row,  3.3  ;  breadth  of  palate  at  posterior  border,  a. 8  ; 
breadth  of  palate  at  anterior  Ixirder.  3.3  ;  from  hinder  edge  of  palate  to  inner 
baseof  incisors.  6.6;  length  of  lowerjaw,  13.7  ;  height  at  coronoid  process,  4.6. 

Type,  No.  ^\,  !.  ad.,  Brownsville,  Texas,  Aug.  10.  iSqi  ;  F.  B.  Annslrong. 

Compared  with  the  El  Paso  specimens  of  P.  flavus  (kindly 
loaned  me  for  examination  by  Dr.  C.  H.  Merriam),  taken  Dec. 
13-14,  i^SPi  P-  merriami  differs  markedly  in  coloration  in  its 
generally  brighter  yellowish  color,  particularly  along  the  sides. 
A  comparison  of  the  skulls  reveals  very  marked  differences,  not 
only  as  regards  the  general  form  but  in  the  relative  size  and  form 
of  special  parts,  as  shown  in  the  series  of  figures  in  Plate  HI.  In 
.P.  merriami  the  skull  is  much  larger  and  disproportionately 
broader  in  proportion  to  the  length.  The  mastoids  are  shorter 
and  less  developed,  leaving  a  much  broader  intermastoid  area, 
with  the  interparietal  much  broader  than  long,  instead  of  nearly 
square  as  in  P.  flavus.  The  hgures  represent — for  purposes  of 
[451 
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comparison,  and  also  to  show  individual  variation — three  skulls  of 
P.  fiavus,  and  six  skulls  of  P.  merriami,  as  seen  from  above, 
drawn  twice  the  natural  size. 

In  addition  to  the  three  El  Paso  specimens  of  P.  flaws  men- 
tioned above,  I  have  three  from  North  Beaver  River,  Indian 
Territory  (near  the  northern  boundary  of  Texas),  and  one  from 
Presidio  County,  Texas,  that  seem  also  referable  lo  P.  flaws. 

P.  merriami  is  based  on  a  series  of  17  specimens  from  Browns- 
ville, Texas,  belonging  to  this  Museum,  while  a  considerable 
number  of  additional  specimens  have  passed  through  roy  hands. 
They  were  taken  at  various  dates  covering  a  period  of  over  four 
months  (July  to  October,  inclusive),  and  include  young  and 
adults.  The  July  and  August  specimens  are  a  little  grayer  and 
less  fulvous  than  those  taken  late  in  September  and  October. 
In  all  the  tail  is  naked,  and  the  pelage  coarser  than  in  P.  flaviis. 

The  species  is  named  in  honor  of  Dr.  C.  Hart  Merriam,  Chief 
of  the  Division  of  Economic  Ornithology  and  Mammalogy,  U.  S. 
Department  of  Agriculture. 


EXPLANATION   OF   PLATE    III. 


Ptngnathus  merriami.  i  ad.  No.  |+JJ.  Brownsville,  Tei.,  Aug.  4. 1891. 

'■  i  ad.  No.  JUJ,  Aug.  10,  1B9.. 
S  ad.  No.  H^I,  Sep(.  10.  1891. 
t,  ad.  No.  \\i^.  Sept.  6,  1891, 
i  ad.  No.  ilJS,  Sept.  13,  1891. 
9  ad.  No.  Jifl,  Ocl.  9.  1891. 
Perognatkus  fiavtts.  No.  3357.  Coll.  Dr.  Merriain,  El  Paso,  Teias. 

S  No,  JiJliS.  U.  S.  Nfll.  Mus.,  El  Paso,  Teias, 

Dec.  14,  18S9. 
i  ad.  No.  ilJH.  U.  S,  Na(.    Mus.,   El  Paso. 


Texas.  Dec.  ) 


iSSg. 
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Article  IV.— ON  A  SMAIX  COLLECTION  OF  MAM- 
MALS FROM  THF,  GALAPAGOS  ISLANDS,  COL- 
LECTED  BY   DR.   G.   BAUR. 

By  J,  A.  Allxn. 

Dr.  G.  Baur,  of  Clark  University,  Worcester,  Mass.,  has  kindly 
placed  in  my  hands  for  identification  and  description,  the  small 
collection  of  rnammals  recently  obtained  by  him  on  the  Salisbury 
Expedition  to  the  Galapagos  Islands.  The  collection  numbers 
12  specimens,  representing  4  species.  Two  prove  to  be  intro- 
duced species  of  Mus,  while  one  is  a  Bat  of  the  genus  Atalapha, 
and  the  other  a  species  of  Oryzomys,  allied  to  O.  galapanoensis 
(Waterh.). 

Atalapha  brachyotis,  sp.  nov. 

Apparently  similar  to  ^/a£T/4ii  iiaria  (Poeppig)  from  Chili,  but  rather  smaller, 
with  disproportionately  smaller  ears,  and  shorter  thumb. 

General  color  above  reddish  chestnut,  the  hairs  plumbeous  al  base,  broadly 
ringed  subapicalty  with  yellowish  mFous  and  lipped  with  chestnut,  much  darker 
on  the  lower  back  and  tail ;  below  blackish  with  the  lips  of  the  hairs  ashy. 
Ears  small,  rounded,  blacbisb,  as  also  the  lips.  Wing  and  interfemoral  mem- 
branes black,  as  are  also  the  ting;ers.  Posterior  half  of  the  interfemoral  mem- 
brane very  thinly  haired. 

Mraiurrminii. — Head  and  body,  47  mm. ;  tail.  44.  s  '.  ear.  7.6  ;  tragus,  4.3; 
foreariD,  3g :  thumb,  6.4  ;  second  lingei  (matacarpal),  43  ;  third  linger  fmeta- 
carpol,  43.3,  ist  phal.,  16,  2d  phal,.  16.7,  3d  phal.,  3=)  79  ;  fourth  finger,  63  ; 
fifth  finger,  %%  ;  tibia,  30 ;  foot,  S.4. 

Based  on  a  single  specimen  in  alcohol,  collected  on  Chatham  Island,  June  13, 
1891. 

As  nearly  as  can  be  judged,  this  insular  form  closely  resembles 
A.  varia  in  coloration,  size  and  proportions,  except  that  it  has 
much  smaller  ears.  The  hariness  of  the  interfemoral  membrane 
is  apparently  similar  in  both,  in  A.  brachyotis  there  being  only  a 
few  short  hairs  beyond  the  basal  half. 

Compared  with  A.  noveboracensis  of  North  America,  aside  from 

the  striking  color  differences,  A.  brachyotis  is  a  much  slenderer 

form ;  while  the  linear  measurements  are  about  the  same,  the 
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body  is  much  smaller,  and  the  wing  bones  much  more  slender. 
There  is  also  a  marked  difference  in  the  dentition,  which  is  very 
much  slighter,  notably  shown  in  the  size  of  the  canines,  which  in 
A.  bmchyelis  are  only  about  half  as  large  as  in  A.  noveboracemis. 

Dt.  Baur  writes  me  :  "  On  Chatham  Island,  at  an  elevation  of 
about  1 700  feet,  where  the  hacienda  is  placed,  we  observed  bats 
nearly  every  evening,  but  were  for  a  long  time  unable  to  kill  a 
specimen ;  the  one  I  send,  the  only  one  collected,  was  shot  by 
Mr.  Adams. 

"  Bats  have  been  observed  on  Indefatiguable  Island  by  Dr. 
Habel,  and  I  observed  one  on  South  Albemarle." 

Mus  decumanus  Pali. 

Musjacebia  Watehh,  Zool.  Voy.  Beagle,  I,  pi.  ii,  1840,  p.  34. 

I  refer  to  this  species  a  mummified  specimen,  "  found  dead  on 
Albemarle  Island,  opposite  Crowley  Island,  Aug.  9,  i8gi."  It  is 
an  adult,  and  measures  as  follows  :  Head  and  body,  190  mm.  ; 
tail,  203  ;  hind  foot,  34.  Above  the  general  color  is  yellowish 
chestnut,  profusely  mixed  with  longer  wholly  black  hairs,  passing 
into  yellowish  brown  on  the  sides  ;  below  buffy  white  at  the  sur- 
face, the  hairs  from  near  the  tips  to  the  base  pale  sulphery  while. 

This  seems  to  be  the  form  collected  by  Darwin  (op.  cit.)  on 
James  Island,  where  he  found  it  very  common,  but  he  does  not 
appear  to  have  actually  met  with  it  at  any  of  the  other  islands. 

Mus  rattus  Linn. 

Represented  by  one  specimen  in  alcohol,  about  two-thirds 
grown,  apparently  not  distinguishable  from  an  ordinary  black  rat 
of  corresponding  age.  It  was  taken  on  South  Albemarle,  July 
29,  1891. 

I  also  refer  provisionally  to  this  species  an  imperfect  skeleton 
found  on  Duncan  Island.  This  specimen  consists  of  the  skull 
and  anterior  half  of  the  spinal  column,  of  a  full-grown  but  not 
aged  individual,  agreeing  in  size  with  Mus  rattus. 

Oryzomys  bauri,  sp.  nov. 

Evidently  allied  to  Orytomys  gakpagarnsis  (Waterh.),  bul  diRering  (roro  it  in 
prcportions  and  coloraiion. 
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Pelafrc  fuU  and  long.  General  color  above  dosky  grayish  brown,  faintly 
varied  with  pale  yellowish  brown  ;  betow  the  pelage  is  white  at  the  surface, 
passing  into  plumbeous.  Muzzle  lighter  and  more  grayish,  tinged  strongly 
with  yellowish  brown  on  the  sides  of  the  muzzle  and  faintly  so  on  the  chin, 
Ean  large,  obtusely  rounded,  almost  naked  within,  well  haired  e]itemalty  on  the 
aiuerior  third,  and  sparsely  haired  over  the  rest  of  the  outer  surface.  Feet 
above  thinly  haired,  white  faintly  tinged  with  yellowish  ;  soles  naked.  6-tuber- 
culate  ;  posteriorly  smooth  and  pale  horn  color,  anteriorly  granulated  and 
ydlowish.  slightly  varied  with  gray.  Tidl  indistinctly  bicolor,  nearly  naked, 
tbc  annulations  showing  distinctly  through  the  very  short  hairs ;  above  dusky 
brown,  below  ashy  brown. 

MeatuTtmenti.—Male  Advil ;  Total  length,  380  mm.  ;  head  and  body.  132 ; 
tail,  147;  hind  foot,  33.5;  fore  foot,  iB ;  ear,  18.  Female  Adult;  Total 
length,  069  ;  head  and  body,  124;  tail,  145  ;  hind  fool,  31 ;  fore  foot,  16.5  ; 
ear,  17.3,  Young  Male  :  ToUl  length,  248  ;  head  and  body.  loS ;  tail,  13S  ; 
hind  foot,  16.5  ;  fore  foot,  14.5  ;  ear,  16.5. 

Skull,  i  ad. :  Total  length.  37.4  ;  basal  length  (condyles  lo  Incisors),  27,5  ; 
greatest  zygomatic  breadth.  18.3;  least  interobttal  breadth,  5.6;  length  of 
nas^,  13.5  ;  from  poeterioi  border  of  palate  to  incisors,  14.7 ;  length  of  lower 
jaw  (dp  of  incisors  to  condyle),  22.8  ;  height  at  condyle.  9.9. 

Based  on  5  specimens  in  alcohol,  namely,  i  male  adult,  i  male  two-thirds 
grown,  I  male  half  grown,  I  female  adult,  and  I  female  about  half  grown, 
taken  on  Barringion  Island,  July  g  and  10,  1891.  There  are  also  three  inverted 
skins  in  antiseptic  solution,  taken  at  the  same  place  and  time.  The  adult  male 
may  be  considered  as  the  type. 

This  species  is  apparently  nearly  allied  to  O.  galapagnensis, 
described  by  Waterhouse  from  specimens  collected  by  Darwin  on 
Chatham  Island,  about  thirty  mites  east  of  Barrington  Island. 
While  of  about  the  same  size  as  O.  galapagoensis,  it  has  larger 
cars,  and  the  tail  is  half  an  inch  or  more  longer  than  the  head 
and  body  instead  of  being  an  inch  or  more  shorter,  as  in  O.  gala- 
pagoensis.  In  coloration  it  is  evidently  much  less  varied  with 
yellow,  as  in  <3.  jfii/j/fl^c^njM,  the  prevailing  color  on  the  sides 
of  the  body  is  described  as  yellow.  In  O.  bauri  the  coloration  is 
about  as  in  Sigmodon  hispidus — the  prevailing  color  being  dusky 
gray,  with  only  the  slightest  mixture  of  pale  yellowish  brown. 
The  young  are  slightly  darker  than  the  adults;  the  female  has  a 
slight  mixture  of  pale  yellowish -tipped  hairs. 

O.  bauri,  and  doubtless  also  O.  galapagoensis,  is  a  true  Oryzomys, 
as  regards  the  skull  and  dentition  ;  it  has,  however,  a  much 
\M,sy,  ,Sg2.\  4. 
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thicker,  longer,  and  coarser  pelage  and  larger  ears  than  O.palus- 
tris  and  its  near  allies. 

Of  this  species  Dr.  Baur  writes  me  as  follows  :  "  On  Barring- 
ton  Island  the  small  Rodent  was  pretty  common  ;  it  was  found 
between  the  bushes  near  the  shore,  and  also  high  up  between 
grass  and  the  lava  rocks." 

Of  O.  galapagoemis  Darwin  writes  (Zoo!.  Voy.  Beagle,  I,  ii,  p. 
66) :  "  This  mouse  or  rat  is  abundant  in  Chatham  Island,  one  of 
the  Galapagos  Archipelago.  I  could  not  find  it  on  any  other 
island  of  the  group.  It  frequents  the  bushes,  which  sparingly 
cover  the  rugged  streams  of  basaltic  lava,  near  the  coast,  where 
there  is  no  fresh  water,  and  where  the  land  is  extremely  sterile." 

The  only  other  species  of  mammals  thus  far  reported  from  the 
Galapagos  Islands  are  two  species  of  Eared  Seals,  namely,  Otaria 
jubata  (Forst)  and  Aretocephalus  australis  (Zimm.),  specimens  of 
which  were  obtained  in  1873  by  the  Hassler  Expedition  (see 
Allen,  Mon.  N.  Am.  Pinnipeds,  1880,  pp.  jo8  and  211).  The  list 
of  known  indigenous  species  thus  numbers  only  five. 
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Article  V.— NOTICE  OF  SOME   VENEZUELAN  BIRDS, 
COLLECTED  BY  Mrs.  H.  H.  SMITH. 

By  J.  A.  Allen.  / 

The  present  smalt  collection,  which  has  recently  come  into  the 
possession  of  the  Museum,  was  made  by  Mrs.  H.  H.  Smith  during 
a  brief  vacation  trip  to  the  northern  coast  of  Venezuela. 

The  localities  visited  were  Cardpano,  on  the  coast,  and  El 
Pilar,  a  little  way  in  the  interior,  the  time  spent  at  these  points 
being  less  than  ten  days — Oct.  30  to  Nov.  6,  1891.  Although  the 
collection  numbers  only  about  60  specimens,  48  species  are 
represented,  several  of  which  appear  to  be  undescribed,  and 
others  not  previously  recorded  from  Venezuela.  For  this  reason 
it  seems  desirable  to  give  a  complete  list  of  ihe  species,  since  the 
specimens  are  labeled  with  the  locality  and  date  of  capture.  It 
will  be  of  further  interest  for  comparison  with  Messrs.  Sclater 
and  Salvin's  list  of  birds  collected  at  the  same  points  and  at 
the  same  season  of  the  year  by  Mr.  A.  Goering  in  1866  (P.  Z.  S., 
1868,  pp.  165-173). 

1.  Menila  fumigata  (Litht.). — El  Pilar,  ^  ad.,  Nov.  3. 

2.  Polioptila  leucogastra  ( IVied).  —  CariJpano,  $.  ad., 
Nov.  5. 

3.  Dendroica  aestiva  (Gmel.). — Cardpano,  ? ,  Nov.  5. 

4.  Setophaga  niticilla  {Li!in.).—E\  Pilar,  2  ad.,  Nov.  3. 

5.  Euphonia  trinitatis  Strkkl.—  $  ad. 

6.  Tanagra  glaucocolpa  (Crt*.).— Cardpano,  i  ,  Nov.  5- 

7.  Ramphoccelus  atrosericeus  capitalis,  subsp.  nov. 

Adtill  Male. — SimilBT  to  Jt.  atrosrricius  bat  smatler,  the  crimson  of  head, 
neck  and  breast  much  lighter,  and  erteoding  mach  lower  oa  the  chest,  with  a 
dtstiDct  wash  of  frimson  orer  the  whole  dorsal  and  ventral  surfaces,  nearly  as 
in  very  doll-colored  ezaoiples  of  R.  /atapa  ,-  wii^  and  tail  velvety  black, 
darker  than  in  K.  atrostricmi. 

AdtUt  FmiaU.—%\xaAxx  to  the  female  of  R.  atresericeus,  but  the  lower  parts  and 
nnnp  of  a  much  stronger,  clearer  red,  and  the  dusky  portions  of  the  plumage 
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Mfasttrementt. — Malt ;  Length,  6.55  m.  ;  wli^.  3.15  ;  tail,  3.05  ;  culmen, 
.60.  Female .-  Length,  6.80  (skin  evidently  too  long)  ;  wing,  3.15  ;  tail,  3.08  ; 
culmen,  .63. 

Types,  No.  56,195,  i  ad.,  and  56,196,  S  ad.,  El  Pilar,  Venezuela.  Nov.  5, 
1891 ;  Mrs.  H.  H.  Smith. 

This  subspecies  is  in  some  respects  intermediate  between  £. 
jaeapa  and  R.  atrosericeus,  agreeing  with  the  former  in  size,  and 
somewhat  in  the  faint  wash  of  crimson  over  the  whole  dorsa)  and 
ventral  surfaces,  but  in  general  features  is  more  decidedly  allied 
to  R.  atrosericeus,  with  the  differences  of  coloration  distinguishing 
this  species  from  R.  jaeapa  more  strongly  emphasized.  The  red 
of  the  throat  and  head  is  much  lighter  (scarlet  rather  than 
crimson),  giving  greater  contrast  between  the  color  of  the  head 
and  back,  thus  suggesting  the  name  capilatis  selected  for  its 
designation.  Its  close  affinity  with  R.  atrosericeus  is  thus  unques- 
tionable, the  color  differences  in  other  respects  suggesting  an 
exceedingly  high-colored,  small  R.  atrosericeus.  The  coast  of 
Venezuela,  however,  is  far  to  the  northward  of  any  point  whence 
anjr  form  of  atrosericeus  has  hitherto  been  reported,  the  habitat 
of  this  species  being  given  as  Bolivia  and  southern  Peru.  It  also 
extends  eastward  into  Matto  Grosso,  Brazil. 

8.  Tacbyphoous  Tyii\X%(Bodd^=T.melaleucus&MZ\..  (See 
Bull.  Am.  Mus.  Nat.  Hist.,  Ill,  No.  %,  1891,  p.  359.)  Canipano, 
5  ad.,  Nov.  I,  S  ad.,  Oct.  31  ;  El  Pilar,  Nov.  3.— These  speci- 
mens differ  from  our  large  Chapada  (Matto  Grosso)  series  in 
being  much  smaller  with  an  absolutely  larger  bill ;  the  male  is 
more  lustrous,  with  the  white  at  the  base  of  the  inner  webs  of  the 
wing-quills  much  more  restricted.  Doubtless  a  large  series 
would  show  a  well-detined  average  difference. 

9.  Nemosia  guira  (Linn.). — £1  Pilar,  $  ad.,  Nov.  3. 

10.  Buarremon,  sp.  nov.?— Cardpano,  juv.,  Nov.  5. 

11.  Saltator  olivaceus  Co*.— El  Pilar,  ? ,  Nov.  5. 

12.  Saltator  albicolHs  Fi«7/.— Canipano,  9,  Nov.  i. 

13.  Euetheia  bicolor  (Z*«a.).— Cariipano,  s ,  Nov.  5. 

14.  Cardinalis  phceniceus  Bon. — Carripano,  $ ,  Nov.  5. 
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15.  CofTphosping^us  pUeatus  (Ww.^).  — Carilpano,  "two 
females,  Nov.  i. 

16.  Cassicus  persicus  (Z(n».).— E)  Pilar,  i  ad.,  Nov.  6. 

17.  Icterus  xanthomus  (Gmel.). — Canipano,  3  and  9  ad., 
Nov.  I. 

18.  Lampropsar  tanagrinus  {Spix).—'E.\  Pilar,  "£"  and 
"9,"  Nov.  5. 

These  specimens  measure  as  follows  :  Length  (skin),  7.50-7.75  ; 
"iogi  3-5^>~3-SS  I  **'''  3-4°  i  culmen,  .68.  Two  specimens  labeled 
"  Napo,"  in  the  Lawrence  Collection  (the  only  other  specimens 
I  have),  measure  as  follows:  Length  (skin),  8.50;  wing,  4.30-4.45  ; 
tail,  4.25-4.30  ;  culmen,  .80.  The  El  Pilar  birds  are  thus  nearly 
one-third  smaller  than  the  Napo  specimens  (wings  and  tail  nearly 
one  inch  shorter) ;  they  also  differ  in  color,  the  El  Pilar  biids 
being  nearly  unifonn  deep  black,  with  a  slight  greenish  tinge, 
instead  of  the  slight  purplish  cast  seen  in  the  Napo  specimens. 
The  tail  also  is  much  less  graduated.  There  is  thus  about  the 
same  .difference  in  size,  and  much  more  difference  in  color, 
between  these  two  forms  as  there  is  between  Molothrus  cabanisi 
and  C.  atromtetu.  Whether  these  differences  are  simply  indi- 
vidual, or  perhaps  sexual,  or  whether  they  characterize  well- 
marked  geographical  forms,  can  not  be  determined  without  access 
to  much  additional  material.  Should  the  two  forms  prove  separa- 
ble, the  Napo  fonn  will  require  a  new  name,  as  Lampropsar 
guianensis  Cab.  is  without  doubt  a  synonym  of  Z.  lanagrinus. 

19.    Lophotriccus  subcristatus,  sp.  ddv. 

Allied  to  L.  tpUifer  (Lafres.)  or  upper  Amazonia,  but  much  smaller  (wii^ 
1.65  instead  oi  S.OO.  tul  1.40  iostead  of  1.60),  dongated  blackish  crest 
feathels  shorter  and  edged  with  grajish  green  instead  of  grayish  white,  and  the 
general  coloration  more  greenish  above,  and  more  greenisb  yellow  below.  One 
□  (sexed  9 )  El  Pilar.  Nov.  3. 


20.    Hapalocercus  fuMceps  ?  (&-/.). 

One   adult  specimen,    sexed    6,  in  molt,  Cardpano,    Nov.  5. 

Size  of  H.  fulviceps  or  slightly  smaller ;  wing-coverts  and  quills 

more  broadly  edged  with  fulvous,  but  apparently  not  otherwise 
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difTerent.  If  the  same  as  H.  fulviceps  it  extends  the  known  range 
of  the  species  far  to  the  eastward  and  northward  of  previous 
records  (western  Ecuador  and  Peru). 

21.  Mionectes  olea^^eus  {Lichl.).—'Tvio  males,  £1  Pilar, 
Nov.  5.     Apparently  not  different  from  Bogota  specimens. 

22.  Ornithion  pusUIum  {Cab.  ^  Heine), — Canlpano,  Nov. 
5.  Two  specimens,  adult  and  young,  both  rather  larger  than  the 
measurements  usually  given  for  this  species.  Wing,  z.12  and 
2.35  ;  tail,  1.90  and  1.92;  culmen,  .34  and  .38;  tarsus  .66.  The 
younger  specimen  is  the  larger,  and  differs  much  from  the  other 
in  color,  the  general  color  above  being  more  brownish  olive,  and 
the  wing  bars  very  much  broader,  and  strong  buff  instead  of  clear 
whitish.  The  adult  is  in  worn  plumage,  the  young  bird  in  fresh 
unworn  plumage,  which  apparently  satisfactorily  explains  the 
difference  in  coloration.  The  bill  in  the  young  bird,  however, 
is  much  broader  and  deeper  than  in  any  example  of  Ornithion  I 
have  seen  (compared  with  a  series  of  26  specimens). 

23.  Sublegatus  glaber  Scl.—lvo  specimens,  Carilpano, 
Nov.  I  and  5,  Provisionally  referred  to  this  species.  Throat 
and  whole  breast  pure  deep  gray,  scarcely  appreciably  lighter  on 
the  throat ;  whole  belly,  crissum  and  under  wing-coverts  bright 
sulphur  yellow ;  above  with  a  strong  wash  of  olive ;  wtng- 
coverts  and  quills  and  outer  tail-feathers  edged  with  olivaceous 
gray,  the  former  very  broadly.  These  specimens  are  in  fresh 
plumage,  which  may  account  for  their  strong  tints,  both  above 
and  below.  The  gray  of  the  breast  and  throat  and  the  yellow  of 
the  under  parts  is  much  purer  and  deeper  than  on  the  corre- 
sponding parts  of  Eltenea  affinis  Bunn. 

24.  Myiozetetes  texensis  {Giraudy—^X  Pilar,  i, ,  Nov.  5. 

25.  Rhynchocydus  sulphurescens  {Spix).—El  Pilar,  s , 
Nov.  5. 

26.  Pitangus  sulphuratus  (Xt»».).— El  Pilar,  $ ,  Nov.  5. 

27.  Myiodynastes  audax  (Gmel.). — El  Pilar,  Nov.  5,  one 
specimen. 

28.  Contopus  bracbytarsus  (&/.).— Cardpano,  t ,  Oct.  30. 
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39.  Pipra  aureola  Linn. — EI  Pilar,  i  ,  Nov.  6.  "  Legs  and 
feet  light  purple." 

30.  Tityra  cayana  {Linn.).—E[  Pilar,  9  ad.,  Nov.  3. 

31.  Pacbyrhampbus  niger  Spix.—%\  Pilar,  i ,  Nov.  3. 

32.  Dendromis  susturans  {Jard.). — EI  Pilar,  Nov.  5,  one 
speciraen. 

33.  Thamnophilus  major  yiei/l.—El  Pilar,  $ ,  Nov.  3. 

34.  Thamnophilus  doliatus  (Lin/i.). — Canjpano,  &  juv., 
Oct.  30. 

35.  Formicivora  intermedia  Cai. — Cardpano,  Oct.  30  and 
Nov.  3,  one  $  ad.  and  two  females. 

36.  Doleromya  fallax  {Bourt.). — Cardpano,  i  ,  Nov.  5. 

37.  Chrysolampis  moschltus  (Linn.). — CarOpano,  i  juv., 
Nov.  6. 

38.  Anuzilia  erythronota  {Leu.). — CarUpano,  two  ^>eci- 
mens,  Nov.  5  and  6. 

39.  Melanerpes  SUbelegans  (Bgn.)=Fu:us  tricolor  Wagler, 
1829,  not  Picus  tricolor  Gmel.,  1788). — CarUpano,  5  ,  Oct.  30. 

40.  Dryobates  kirki  (jt/iiA/.).— El  Pilar,  S,  Nov.  6. 

41.    Picumnus  obsoletus,  sp,  nov. 

Adult  Malt. — AboT«  jrdlowisb  oliTe-brown,  ivlth  (aint  sut«piciU  very  narrow 
dark  brown  bars  ;  wing;-coverts  olive  brown,  lighter  yellowish  apicalty  aad 
narrowly  tipped  with  blackish  ;  quills  dark  brctwn,  the  secondaries  broadly 
edged  eitemally  with  light  greenish  yellow ;  nasal  plumes  soiled  white  tipped 
with  black  ;  whole  upper  surfatx  al  head  black,  the  crown  spotted  with  orange 
red  and  the  occiput  with  minute  ronoded  spots  of  white,  extending  forward  on 
sides  to  eyes  ;  below  yellowish,  lighter  or  more  whitish  on  the  throat,  each 
feather  edged  apically  with  a  very  narrow  bar  of  black,  nearly  obsolete  except 
on  the  breast ;  nndei  wing-coverts  strongly  buETy  white- 
Length  (skin),  3.35  in.  ;  wing,  1.9s  ;  tail,  1.05 ;  culmen,  .46 ;  tarsns,  .50. 
Type,  No.  56,158,  S  ad.,  El  Pilar.  Nov,  5,  1891  ;  Mrs.  H.  H.  Smith. 

This  species  Ands  its  nearest  ally  in  P.  squamulatus  Lafr.,  from 
which  it  differs  in  smaller  size,  much  more  yellowish  coloration, 
both  above  and  below,  and  in  the  nearly  obsolete  squamation 
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of  both  the  upper  and  lower  surface,  resulting  in  a  very  strongly 
pronounced  difference  in  general  coloration.  (Compared  with 
Bogota  specimens  of  P.  squamulatus.)  Its  next  nearest  ally  is 
doubtless  P.  undulaius  Hargitt,  from  which,  however,  it  seems 
obviously  distinct. 

42.  Galbula  ruficauda  C«i'.— Carupano,  <;  ,  Oct.  30. 

43.  Bucco  macrorhynchus  {Gmel.).—^\  Pilar,  i ,  Nov.  2. 

44.  Trogon  Tirittis  Linn.—El  Pilar,  S  ,  Nov.  3. 

45.  Ceryle  americana  {<?«.).— El  Pilar,  $,  Nov.  5, 

46.  Psittacula  guiaoensis  (Swain.). — Cariipano,  9  ,  Nov.  5. 

47.  Scardafella  squamosa  ( TVMm.).— Cariipano,  $  ,  Nov.  6. 

48.  Columbigalliaa   passeriaa  (/jn^.).  —  Carijpano,   s, 
Nov.  5. 
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Article   VI.— DESCRIPTION   OF  A    NEW   GALLINULE, 
FROM  GOUGH  ISLAND. 

By  J.  A.  Allen. 

Cough  Island  is  situated  in  lat.  40°  ig'  S.,  long,  9°  44'  W., 
about  200  miles  southwest  of  the  Cape  of  Good  Hope,  and  about 
the  same  distance  east  of  Tristan  d'Acunha,  respectively  the 
nearest  land  to  Cough  Island.  It  is  a  mere  volcanic  islet,  about 
seven  miles  long  by  three  to  four  wide;  and  rises  to  a  height  of 
4380  feet.    Little  seems  to  be  known  of  its  natural  history. 

The  species  here  described  is  based  on  three  skins,  in  fair  con- 
dition, collected  by  Mr.  George  Comer,  after  whom  the  species  is 
named.  The  specimens  were  sent  to  me,  with  other  South  Sea 
birds,  for  identification,  by  Mr.  G.  E.  Verrill,  of  New  Haven, 
Conn.,  through  whose  courtesy  I  am  permitted  to  publish  the 
following  description  : 

Porphyriornis  cotneri,  gen,  et.  sp.  nov. 

Similar  in  size  and  general  structure  to  GaJHuMla  neiiotii  Scl. .  from  Tristan 
d'Acnnba,  blit  differioe  from  it  iu  coloration,  especially  through  the  greatly  reduced 
amount  of  white  00  the  edge  ol  the  wings  and  on  the  (tanks- 
Head  and  neck  dull  black  ;  back  brownish  black,  with,  in  some  of  the  speci- 
mens, a  taiol  tinge  of  olive ;  wings  similar,  but  less  brown,  with  barely  a  trace 
of  white  on  the  Inner  surface  of  the  carpus  and  on  the  edge  of  the  wing  at  the 
tiase  of  the  &rst  primaiy,  the  outer  vane  of  which  is  minutely  edged  with  whitish  ; 
lower  surface  of  the  body  slaty  black;  three  of  the  flank  feathers  on  each  side 
with  a  nairow  shaft-streak  of  white  near  the  tip  ;  lower  tail-coverts  white  ; 
crfssum  black.  Frontal  shield  and  basal  half  of  bill  scarlet ;  apical  third  of  bill 
br^fal  yellow.  Legs  and  feet  yellow,  varied  with  reddish;  lower  third  of  tibia 
deep  red.     A  well-developed  light-colored  spine  at  the  bend  of  the  wing. 

Bill,  from  rictus,  1,10  to  1.3;  ;  depth  of  nostril,  .50  ;  width  at  nostril.  .30  ; 
wing,  5.40  to  S'So;  tail,  1.60:  tarsus,  1. 8s  to  3, to;  middle  toe,  1,71  tos.SE. 

Type,  No.  56,701,  Am.  Mas.  Nat.  Hist..  Gongh  Island,  collected  by  Mr, 
George  Comer.     (Received  in  exchange  from  Mr.  G.  E,  Verrill.) 

In  measurements  this  species  agrees  with  G.  nesioHs,  except  in 
the  length  of  the  tail,  which  is  2.60  in  each  of  the  three  speci- 
mens instead  of  3-30,  as  given  by  Sclater  for  G.  nesiotis.    The 
general  coloration  appears  to  be  much  darker,  and  the  white  on 
[57] 
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the  carpus  and  edge  of  the  wing  is  nearly  obsoletey  as  are  the 
white  flank  stripes,  which,  in  G.  nesiotis,  Mr.  Sclater  says,  are 
nearly  as  in  G.  chhropus.  (See  P.  Z.  S.,  1861,  p.  261,  pi.  xxx.) 
rt  agrees  with  G.  nesiotis  in  its  stout,  thick  bill  and  tarsi,  short 
wings  and  inability  to  fly. 

Mr.  Corner,  in  his  MS.  notes,  calls  these  birds  "  Mountain 
Cocks,"  and  says  :  "  They  cannot  fly  and  only  use  their  wings  to 

help  them  in  running They  are  quite  plentiful  and  can  be 

caught  by  hand.  Could  not  get  on  a  table  three  feet  high.  The 
bushes  grow  on  the  island  up  to  about  zooo  feet,  and  these  birds 

are  found  as  far  upas  the  bushes  grow Tip  of  bill  bright 

yellow,  scarlet  between  the  eyes.  Legs  and  feet  yellow,  with 
reddish  spots." 

Mr.  Verrill  informs  me  that  Mr.  Comer  obtained  four  skins  of 
this  species,  which  came  in  bad  condition,  having  been  merely 
preserved  with  salt.  Mr.  Comer  was  second  mate  of  the  sailing 
schooner  '  Francis  Adams.*  When  the  party  left  Gough  Island 
they  took  with  them  six  live  birds  of  this  species,  four  of  which 
died,  in  consequence  of  getting  wet  with  salt  water,  soon  after 
being  taken  on  board  the  schooner ;  the  other  two  reached  this 
coimtry  alive,  and  after  their  arrival  improved  in  health  and 
flesh.  They  were  kept  tethered  by  a  rope-yam  tied  to  the  leg, 
and  eventually  both  escaped. 

A  further  account  of  the  habits  of  this  species  will  be  pub- 
lished by  Mr.  Veirill,  based  on  Mr.  Comer's  notes,  in  a  general 
paper  on  Mr.  Comer's  collection  of  South  Sea  birds. 

These  two  flightless,  insular  species  of  Gallinules  seem  well 
entitled  to  separate  generic  recognition.  They  combine  the 
coloration  of  Gallinula  with  the  short,  thick  bill  and  oval  nostrils 
of  lonornis,  and  the  stout  feet  of  Porphyria,  with  the  added  dis- 
tinction of  a  greatly  reduced  wing,  and  the  resulting  inability  to 
fly.  I  propose  for  this  group  the  generic  name  Porphyriomis, 
with  P.  (omeri  as  the  type,  to  which  may  be  referred  P.  nesiotis 
{Gallinula  nesiotis  Scl.). 
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Article  VIL— LIST  OF  TYPES  OF  SOME  SPECIES  OF 
LEPIDOPTERA,  DESCRIBED  BY  GROTE  AND 
ROBINSON,  IN  THE  AMERICAN  MUSEUM  OF 
NATURAL   HISTORY. 

By  William  Beutenmuli.er. 

In  the  present  paper  I  desire  to  place  on  record  a  list  of  some 
of  the  types  of  the  species  of  Lepidoptera  described  by  Mr.  A. 
R.  Grote  and  the  late  Coleman  T.  Robinson.  The  specimens 
were  donated  to  the  Museum  some  years  ago  by  Mr.  Robinson, 
who,  as  far  as  I  have  been  able  to  ascertain,  also  deposited  a 
duplicate  set  of  his  TortricitLe,  as  well  as  some  of  the  types  of 
the  species  which  he  described  in  conjunction  with  Mr.  Grote,  in 
the  Museum  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
Dr.  Henry  Skinner  and  Prof.  John  B.  Smith  inform  me  that  some 
of  these  types  are  still  there,  but  that  some  of  them  have  become 
lost. 

All  the  species  mentioned  in  this  paper  are  labeled  in  Mr. 
Grote's  handwriting,  except  where  otherwise  stated. 

LYC^NID^. 

Thecla  lorata  G.  &•  X.,  Trans.  Am.  Ent.  Soc.,  Vol.  I,  p. 
171. — One  female,  from  Virginia,  labeled  by  Robinson. 

Tbeda  inoniata  G.  &•  R.,  1.  c.  p.  323  (=7".  calanus). — One 
specimen,  from  New  York,  labeled  by  Robinson. 

Thecla  henrici  G.  fif  R.,\.c.  p.  174. — One  example,  from 
Pennsylvania,  labeled  by  Robinson. 

SPHINGID^. 

Hacmorrhagia  gracilis  G.  fif  R.,  Proc.  Ent.  Soc  Phil.,  Vol.  V, 
p.  a6,  pi.  iii,  figs,  r,  2  {=Hemaris  graa'iis). — One  male,  from 
Canada,  labeled  by  Robinson. 

Hacmorrhagia  florideosis  G.  &•  R.,  Ann.  Lye,  Nat.  Hist., 
N.  v..  Vol,  VIII,  p.  439,  pi.  xvi,  fig.  20  (=Ifemaris  floridensis). — 
One  male,  from  Florida. 

[59] 
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Hzmorrhagta  bufialoensis  G.  &•  R.,  1.  c.  p.  437,  pi.  xvi,  figs. 
18,  19  {=Hemaris  buffaloensis). — One  male,  from  New  York. 

Hzmorrbagia  thysbe  var.  unifonnis  G.  &'  R.,  Trans.  Am. 
Ent.  Soc,  Vol.  II,  p.  181  {=Hemaris  thysbe  var,  um/ormis). — 
One  female,  without  locality. 

Philampelus  linnei  G.  &•  Jt.,  Proc.  Em.  Soc.  Phil.,  Vol.  V, 

p.  34,  pi.  iii,  fig.  3. — Three  examples,  from  Cuba,  with  label  in 
Robinson's  handwriting. 

ZYG^NID^. 

Alypia  mariposa  G.  6f  R.,  Trans.  Am.  Ent.  Soc.,  Vol.  I.  p. 
329,  pi.  vi,  fig.  40. — One  female,  from  California. 

Aljrpia  dipsaci  G.  &•  R.,  1.  c.  p.  327,  pi.  vi,  fig.  37. — One 
female,  from  California. 

Alypia  sacramenti  G.  &•  R.,  I.  c.  p.  327,  pi.  vi,  fig.  38. — One 
female,  from  California. 

Euscirrhoptenis  gloved  G.  &*  R.,  Trans.  Am.  Ent.  Soc, 
Vol.  II,  p.  185  {  =  Copidryas  gloveri). — One  female,  in  rather  poor 
condition,  but  still  recognizable. 

Melaachroia  regnatrix  G.  &•  S.,  Ann.  Lye.  Nat.  Hist.,  N. 
Y.,  Vol.  VIII,  p.  441,  pi.  xvi,  fig.  5. — One  male  and  one  female, 
with  Robinson's  label. 

Charidea  blvulnera  G.  &•  R.,  1.  c.  p.  365,  pi.  xiii,  fig.  2.— 
I  am  not  positive  that  the  single  male  from  Mexico,  without  a 
label,  which  I  have  before  me  is  the  type.  It  agrees  in  all  par- 
ticulars with  the  description  and  figure  of  the  species,  and  being 
from  the  Robinson  collection  it  is  probably  the  type. 

BOMBYCID^. 
Arctia  achaia  G.  &•  R.,  Trans.  Am.  Ent.  Soc,  Vol.  1,  p.  334, 
pi.  vi,  figs.  45  and  46. — One  male  and  one  female,  from  California. 
Arctia  mezicana  G.  &•  R.,  Ann.   I.yc  Nat.   Hist.,  N.  Y., 
Vol.  VIII,  p.  369,  pi,  xiii,  fig,  3. — Three  males,  from  Mexico. 
Parorgyia  cliatoau  G.  &■  R.,  Proc.  Ent.  Soc.  Phil.,  Vol.  vi, 
•  P-  3i  pl-  '•  fig-  '  ^^^  3- — One  male  and  one  female,  labeled  by 
Robinson. 
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Parorgyia  parallela  G.  ^  R.,  1.  c  p.  s,  pi.  i,  fig.  5.— Male 
and  female,  labeled  by  Robinson. 

Parorgyia  dnnamomea  G.  &'  R.,  1.  c.  p.  6,  pi.  i,  fig.  6.— 
Three  males  and  one  female,  labeled  by  Robinson. 

Parorgyia  obliquata  G.  &•  R.,  I.  c.  p.  4,  pi.  i,  fig.  4.— Three 
females,  from  Rhode  Island,  labeled  by  Robinson. 

Datana  integerritna  G.  (^  R.,  I.  c.  p.  13,  pl.ii,  fig.  4.— One 
male,  from  New  York,  labeled  by  Robinson. 

Datana  angusit  G.  &•  R.,  1.  c.  p.  9,  pi.  ii,  fig.  i.— Two  males, 
from  New  York. 

Heuretes  picticomis  G.  6r  R.,  Trans.  Am.  Ent.  Soc,  Vol. 
II,  p.  190. — One  female  and  cocoon.  It  was  described  from  the 
West  Indies. 

Sisyrosea  inomata  G.&'R.,  Ann.  Lye.  Nat.  Hist.,  N. 
v..  Vol.  Vlll,  p.  372.— One  female,  from  Pennsylvania.  The 
specimen  is  without  a  label,  but  is  one  of  the  original  specimens, 
and  doubtless  one  of  the  types. 

Adoneta  pygmaea  G.  &•  R.,  Trans.  Am.  Ent.  Soc.,  Vol.  II, 
p.  189. — Three  males,  from  Texas,  with  printed  label. 

Psephopxctes  simulatilis  G.  &-  R.,  1.  c.  Vol.  I,  p.  6,  pi.  i, 
fig.  I. — One  male,  from  Mexico,  somewhat  faded,  but  still 
recognizable. 

Heterocampa  pulverea  G.  &•  R.,  1.  c.  p.  185,  pi.  iv,  fig.  32.— 
One  female,  from  Pennsylvania.  The  probable  male  of  this 
species  mentioned  by  Grote  and  Robinson  (I.  c.  p.  186)  is  also  in 
the  collection. 

Heterocampa  elongata  G.  &•  R.,  1.  c  p.  184,  pi.  iv,  fig.  30.— 
One  female,  from  Pennsylvania,  with  label  printed. 

Heterocampa  brunnea  G.  6-  R.,  1.  c  p.  rSo,  pi.  iv,  fig.  28.— 
One  female,  from  Pennsylvania,  with  label  printed. 

Citherooia  mexicana  G.  &•  R.,  Ann.  Lye.  Nat.  Hist.,  Vol. 
VIII,  p.  382,  pi.  xiii,  fig,  I, — One  female,  from  Mexico,  labeled 
by  Robinson. 
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PYRALID^. 

Asopia  anthCBCioides  G.  &•  R.,  Trans.  Am.  Ent.  Soc,  Vol. 
I,  p.  15,  pi,  ii,  fig.  9. — Three  males,  from  New  York. 

Siparocera  nobilis  Rob.,  Grote,  Ann.  Lye  Nat.  Hist., 
N.  v..  Vol,  II,  p.  1^8. — Four  mates,  from  Pennsylvania,  labeled 
"  Callocera  nobilis  "  by  Robinson. 

Botjrs  unimacula  G.  &•  R.,  Trans.  Am.  Ent.  Soc,  Vol.  I,  p. 
14,  pi.  ii,  fig,  8. — One  male,  labeled  by  Robinson. 

Botjrs  laticlavia  G.  6*  R.,  i.  c  p.  17,  pi.  ii,  fig.  12,  i  .—One 
male,  from  Pennsylvania. 

Botys  defiissa  G.  &•  R.,  I.  c.  p,  19,  pi.  ii,  fig.  16  (  =  Zf.  tyralis 
Guen.). — One  male,  from  New  Orleans. 

Botsrs  haruspica  G.  &•  R.,  1.  c.  p.  19,  pi.  ii,  fig.  14,  s  {=B. 
acrionalis  Walk.). — Three  males. 

Botys  generosa  G.  **  R.,  1.  c.  p.  20,  pi.  ii,  fig.  10,  5  (=.5. 
orphisalis  Walk,). — One  male,  from  Pennsylvania. 

Botys  ventralis  G.  &•  R.,  I.  c.  p.  zi,  pi.  ii,  fig.  23,  i  (  =  B. 
argyralis  Hb.). — One  male  and  one  female,  from  Pennsylvania. 

Botys  posticata  G.  &•  R.,  1.  c.  p.  22,  pi.  ii,  fig.  25,  ^  (=B. 
similalis  Guen.). — One  male,  from  Pennsylvania,  labeled  by 
Robinson. 

Botys  citrina  G.  &•  R.,  1.  c.  p.  23,  pi.  ii,  fig.  20,  9  (  =  R. 
/ulvialis  Walk.). — One  female,  from  Pennsylvania. 

Botys  marculenta  G.  &•  R.,  I.  c.  p.  23,  pi.  ii,  fig.  21,  9 
(=B.  obliterans  Walk.). — One  female,  from  Pennsylvania. 

Botys  insularis  G.  &•  R.,  1.  c.  p.  34,  pi.  ii,  fig.  34.  s . — One 
male,  from  Cuba. 

Botys  coloradensis  G.  &>  R.,  1.  c.  p.  25,  pi.  ii,  fig.  18.— One 
female,  from  Colorado. 

Botys  gracilis  G.  6-  R.,  1.  c  p.  25,  pi,  ii,  fig.  15  {-Blepkaro- 
.mastix  ranalis  Guen.), — One  female,  from  Pennsylvania. 
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Botys  adipaloides  G.  ^  R.,  1.  c.  p.  z6,  pi.  ii,  fig.  19. — Fine 
examples,  from  Pennsylvania,  Texas  and  Virginia,  labeled  by 
Robinson. 

Botys  £abrefacta  G.  &•  R. — Two  males,  from  Pennsylvania. 
No  description  of  this  species  was  published  ;  it  is  probably  some 
well-known  species. 

Botys  plectilis  G.  &•  R.,  1.  c.  p.  27,  pi.  ii,  fig.  17  (=.5.  Ur/ia/is 
Guen.). — One  female,  from  Pennsylvania,  labeled  by  Robinson. 

Pantographa  limata  G.  &•  R.,  Ann.  Lye.  Nat  Hist.,  N.  Y., 
Vol.  VIII,  p.  464,  pi.  xvi,  figs.  16  and  17. — Two  males,  from 
West  Virginia,  labeled  by  Robinson. 

TORTRICID^. 

All  the  following  specimens  are  provided  with  labels  in  Roliin- 
son's  handwriting  : 

Teras  trisig:naiia  Rods.,  Travis.  Am.  £nt.  Soc.,  Vol.  II,  p. 
282,  pi.  vii,  fig.  69. — One  female,  from  West  Virginia. 

Teras  deflectana  Roh.,  I.  c.  p.  383,  pi.  vii,  fig.  71.— Two 
females,  from  Pennsylvania. 

Teras  inaiia  Rods.,  I.  c.  p.  381,  pi.  vii,  fig.  65. — One  example, 
without  locality. 

Teras  tiigroliiiea  Rois.,  I.  c,  p.  aSr,  pi.  vii,  fig.  67.— Two 

Tortrix  gui^tana  Rais.,  I.  c.  p.  263,  pi.  iv,  fig.  r6  ( =  Catada 
purpurana  Clem,). — Two  females,  from  Illinois. 

Tortrix  fiimosa  Robs.,  I.  c.  p.  268,  pi.  iv,  fig.  19  {=Cacmeia 
frattivittana  Clem.).  —  One  female,  without  locality.  It  was 
described  from  Ohio. 

Tortrix  zapiUata  Robs.,  I.  c.  p.  264,  pi.  i,  fig.  7.— Two  males, 
from  Illinois. 

Tortrix  fiirrana  Robs.,  1.  c.  p.  265,  pi.  i,  fig.  9  {^=Ca£«cia 
argyrospila  Walk,). — One  example, 

Tortrix  parallela  Robs.,  1.  c.  p.  267,  pi.  iv,  fig.  17  {  =  Cacceda 
parallela).     Two  males,  from  Pennsylvania. 
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Tortrix  palludana  Robs.,  I.  c  p.  275,  pi.  vi,  fig.  45  {  =  Caca!cia 
fervidana  Clem.).— Two  males  and  two  Temales,  from  Penn- 
sylvania. 

Tortrix  lamprosana  R<^s.,  1.  c  p.  264,  pi.  i,  fig.  5  (  =  Pan- 
ilemis  lamprosana). — Two  females,  from  Pennsylvania. 

Tortrix  limitata  Ilol>s.,  I.  c.  p.  364,  pi.  i,  fig.  5  (  =  Pandemis 
limitata). — One  male  and  one  female,  from  Pennsylvania. 

Tortrix  pallorana  Robs.,  1.  c.  p.  266.  pi.  i,  fig.  13.— Three 
m^es  and  two  females,  from  Illinois. 

Tortrix  nigrida  Robs.,  I.  c.  p.  268,  pi.  iv,  fig.  20  {=T./iimi- 
ferana). — Two  males. 

Tortrix  Tiolaceana  Robs.,  I.  c.  p.  27 1 ,  pi.  v,  fig.  3 1  ( =  (Enfcfra 
vioiaeeana). — One  specimen. 

Tortrix  caryse  Robs.,  1.  c.  p.  270,  pi.  iv,  fig.  26  (=Dicbelia 
caryeR). — One  male,  from  Illinois. 

Tortrix  pettitana  Robs.,  \.  c.  p.  269,  pi.  iv,  fig.  22  and  23 
{=Cenopis  pfttitana). — One  mate  and  two  females. 

Tortrix  irrorea  Robs.,  1.  c.  p.  274,  pi.  v,  fig,  44  {  —  (Ennira 
irrorea). — One  specimen,  probably  a  male. 

Coocbylis  5-maculata  Robs.,  I.  c.  p.  284,  pi.  viii,  fig.  76. — 
One  example. 

CoQCbylis  angulataoa  Robs.,  1.  c.  p.  286,  pi.  viii,  fig.  81.— 
Two  examples,  from  West  Virginia. 

Coochylis  argentilimitana  Robs.,  \.  c.  p.  287,  pi.  viii,  fig.  82. 
— One  example,  from  Pennsylvania,  in  poor  condition,  and 
barely  recognizable. 

Conchylis  labeculana  Robs.,  1.  c.  p.  287,  pi.  viii,  fig.  83.~One 
specimen,  from  Pennsylvania. 
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Article  VIIL— ON  THE  EARLIER  STAGES  OF  SOME 
SPECIES  OF  NORTH  AMERICAN  MOTHS. 

Bv  William  BeutenmUller. 

White  collecting  entomological  specimeDS  in  the  vicinity  of 
New  York  City,  for  the  Museum,  during  the  summers  of  i889-'90, 
I  have  been  enabled  to  make  the  following  observations  on  the 
earlier  stages  of  some  moths.  1  am  aware  that  I  have  been 
anticipated  by  other  entomologists  in  some  of  the  notes  which 
follow,  yet  the  most  part,  as  far  as  I  am  aware,  have  not  been 
heretofore  recorded : 

Phlegethontius  celeus  Hub. 

Some  larvae  of  this  species  are  brownish  black,  instead  of  green, 
which  is  their  usual  color,  and  have  the  irrorations  yellow,  as 
are  also  the  oblique  and  lateral  stripes,  the  caudal  horn  being 
black.  The  face  in  this  variety  has  the  centre  always  paler  than 
the  sides.     Spiracles  velvet  black  with  a  lilac  ring. 

Anisota  stigma  A.iy  S. 

After  Second  Moult. — Body  color  brownish  black.  Head  bright 
orange  red.  At  the  base  of  all  the  spines  and  over  the  body 
irregularly  are  numerous  white  irrorations.  There  are  no  other 
markings.  The  spines  on  the  segmental  processes  are  also  white. 
Length,  25  mm. 

AJttr  Third  Moult. — There  is  little  change,  except  that  the 
color  is  now  brownish  black  and  the  spines  have  the  same  white 
irrorations.     Length,  35  mm. 

Full-grown  Larva. — Body  color  reddish  brown.  Head  testa- 
ceous or  chestnut.  Each  segment  with  six  rather  long  black 
spines,  uid  the  whole  of  the  segments  covered  with  white  warty 
irrorations,  almost  tubercular,  those  on  the  dorsum  being  the 
L/«».  /«?*.]  [65]  5 
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largest.  Spiracles  jet  black  with  whitish  ring  and  a  whitish 
streak  in  the  centre.  Anal  extremities  with  testaceous  tinge. 
Feet  and  legs  reddish  testaceous.     Length,  60  mm. 

Food-planls.—Ql3.\,  Chestnut,  Hazel. 

Pupa. — Very  rough  and  deeply  punctured.  The  segments  are 
surrounded  by  large  series  of  spines,  those  in  front  of  the  segments 
the  largest.  On  the  posterior  edge  a  row  of  small  spines. 
Cremaster  long,  bifurcate  at  tip.     Length,  about  30  mm. 


Aoisota  senatoria  A.  &'  S. 

Egg. — The  eg^s,  deposited  on  the  underside  of  a  leaf,  are 
ovate,  flattened  and  attached  by  the  widest  space.  They  are  dull 
white,  changing  to  slate  and  afterwards  to  almost  black.  After 
exclusion  of  larva,  the  eggs  are  brightly  opalescent.  Width, 
I  mm. ;  height,  .5  mm. 

Youf^  Larva. — Head  jet  black,  shining.  Body  dull  cream 
color ;  the  segments  having  a  corrugated  appearance.  On  the 
third  segment  are  two  very  long  spinous  processes,  directed  a 
little  forward,  jet  black  ;  on  the  eleventh,  twelfth  and  thirteenth 
segments  are  a  few  very  small  black  dots,  not  visible  without  a 
lens.  In  the  middle  of  these  segments  there  is  also  a  dark  shade. 
The  feet  are  jet  black  ;  abdominal  legs  concolorous  with  the  body. 
In  the  centre  of  the  second  segment  is  a  very  narrow  black  line. 
In  feeding,  as  the  body  is  filled  with  food,  it  becomes  dusky. 
Length,  6  mm. 

After  First  Moult. — Jet  black,  with  two  narrow,  waved,  yellow- 
ish lines  on  the  lateral  region  and  a  broader  waved  line  above  the 
base  of  the  legs.     Head  and  anal  segment  jet  black. 

After  Second  Moult. — The  body  is  now  slightly  olive,  with  the 
lines  more  distinct  and  brighter  in  color.  The  space  immediately 
below  the  spiracles  is  orange  brown.     Length,  3Z  mm. 

After  Third  Moult. — Body  now  jet  black,  with  the  lines  very 
distinct  and  the  spinose  tubercles  longer  and  rougher ;  those  of 
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the  anal  segment  being  now  more  numerous  and  spinose. 
Length,  31  mm. 

After  Fourth  Moult. — Body  color  jet  black.  Head  with  deep 
fovea,  triangular  over  the  mouth  parts.  Cervical  shield  black. 
Two  dorsal  and  one  subdorsal  stripes  of  dull  orange,  slightly 
waved  and  broken.  One  broader  lateral  stripe  and  one  stripe 
enclosing  the  spiracles  of  the  same  color,  and  a  ventral  stripe  a 
little  paler.  Spines  and  legs  all  jet  black,  as  is  also  the  anal  seg- 
ment.    Length,  38  mm. ;  length,  when  fully  grown, '55  mm. 

Food-plants. — Oak,  Chestnut. 

Ichthyura  rau  Fiteh. 

Before  Last  Moult. — Head  pale  chestnut.  Body  clothed  with 
short  hairs  ;  dorsal  region  greenish  white,  transversed  by  three 
lines  of  pale  reddish  brown  ;  lateral  region  reddish  brown, 
marbled  with  white.  Spiracles  black.  On  the  third  and  on  all 
the  segments  thence  to  the  ninth  are  two  pale  yellow  tubercular 
spots,  placed  at  the  anterior  junction  of  the  segments.  These  arc 
lost  on  all  the  posterior  segments,  or,  at  least,  but  indistinctly 
seen. 

Full-grown  Larva. — Entirely  greenish  white,  with  alt  the  mark- 
ings very  much  fainter  than  in  the  previous  stage,  except  the 
yellow  tubercular  spols,  which  are  now  much  more  distinct  and 
continued  in  a  series  of  eight  around  the  anterior  segments. 
Length,  27  mm,     September  24,  on  Willow  {Salix  dadylom'ca). 

Gluphisia  trilineata  Faeh. 
Full-grown  Larva. — Pale  apple  green,  with  a  broad  subdorsal 
stripe  of  lemon  yellow.  Spiracles  indicated  by  a  yellow  shade, 
and  above  these  a  very  faint  yellow  line.  The  head  has  two  very 
minute  black  dots  on  each  side  of  the  mouth  parts.  Some  indi- 
viduals differ  from  the  one  just  described  by  having  on  the  third, 
fourth,  eighth,  ninth,  tenth  and  following  segments  a  transverse 
pinkish  band  in  the  middle  and  surrounded  by  whitish.  In  all 
other  respects  similar  to  the  former. 

Food-plani.—WxWwi  (Salix),  September  24. 
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Adoneta  spinuloides  H.  S. 

The  larva  varies  considerably  in  the  dorsal  region,  passing 
from  bright  scarlet  through  pale  pink,  and  in  some  cases  assuming 
on  the  dorsum  the  pale-green  ground  color. 

Acontia  delecta  Walk. 

Full-grown  Laiva. — Ground  color,  dark  chocolate  brown, 
almost  black.  Head  pinkish  white  with  black  blotches,  and  on  the 
posterior  portion  are  two  orange  blotches.  Segments  two,  three 
and  four  have  four  orange  patches  on  the  edges  of  which  are  black 
piliferous  tubercles.  On  the  other  segments  the  orange  patches 
are  much  larger  and  of  various  shapes,  those  of  the  hinder  seg- 
ments being  on  the  dorsum  a  double  oval.  From  the  fifth  segment 
along  the  lateral  region  is  a  row  of  clear  white  patches,  broken 
into  twos  and  threes,  and  enclosing  also  velvet  black  tubercular 
spots.  The  body  is  slightly  swollen  anteriorly,  narrowing  grad- 
ually to  the  anal  segment.  Feet  and  legs  black,  spotted  at  their 
base  with  orange  and  white.     Length,  35  mm. 

Food'Plant. — Marsh-mallow  (Hibiscus  niescheutos). 

Panopoda  carneicosta  Guen. 

After  Fourth  Moult. — Body  color  yellowish  green,  the  segments 
covered  with  very  line  blackish-brown  waved  lines,  giving  a  rather 
dirty  appearance  to  the  larva.  These  lines  are  composed  of 
irroratioQS,  and  leave  the  dorsum  with  a  single  line  and  a  double 
subdorsal.  Head  paler  than  the  body,  with  a  yellow  line  at  the 
back  on  the  posterior  portion.  Mouth  parts,  feet  and  legs 
orange,  as  are  also  the  anal  casps,  which  are  long  and  very  widely 
spread. 

Full-grown  Larva. — The  body  color  is  now  a  little  darker.  The 
band  across  the  head  is  now  united  to  the  subdorsal  line  and 
forms  a  continuous  line.  There  also  eight  oblique  yellowish- 
white  lines  on  the  lateral  region.     Length,  40  mm. 

Food-plants.— OaV.,  Hickory,  Willow. 
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Panopoda  ruftmargo  Guen. 

Fuii-grown  Larva. — Paler  green  than  Panopoda  carneicosta. 
Head  with  waved  brownish  irroralions,  but  no  lines  as  in  P.  car' 
neitosla.  There  is  a  white  subdorsal  line,  and  the  feet  and  legs 
are  whitish,  as  is  also  the  underside  of  the  body.     Length,  45  mm. 

Pood-plant.—Osk. 

Adipsopbanes  miscellus  Gr. 

The  caterpillar  transforms  ahove  the  surface  of  the  ground  and 
spins  an  oval  cocoon,  mixed  with  grains  of  sand.  The  pupa  is 
long  and  narrow  in  form  and  pale  pitchy,  almost  chestnut  brown 
and  very  shining.  The  abdominal  segments  are  rugosely  punctate 
on  the  anterior  half.  Spiracles  dark  pitchy.  Cremasters  com- 
posed  of  two  spines,  short  but  sharp.  length,  33  mm. ;  width, 
6  mm.  at  the  middle  segments  ;  anal  segments,  4  mm. 

Perigea  xantbioides  Guen. 

After  See(md  Moult. — Dull  flesh  color,  with  a  blackish  tint  and 
a  very  faint  white  dorsal  line,  which  is  joined  to  a  triangular  stripe 
on  the  head.  There  are  also  faint  traces  of  subdorsal  waved 
lines.     Length,  10  mm. 

After  Third  Moult. — The  fourth  and  fifth  segments  are  now 
swollen  into  'a  hump.  Head  small,  black,  with  narrow  white 
stripes  in  front,  meeting  on  the  crown  of  the  head  and  then  join- 
ing a  dorsal  white  stripe,  which  is  lost  at  the  fourth  segment, 
reappearing  on  the  tenth  and  continued  to  the  anal  segment. 
The  fourth  and  fifth  segments  are  blackish  in  front,  triangularly 
flesh  colored  behind,  and  there  is  a  flesh-colored  shade  along  the 
sides.  The  spiracles  on  the  fourth  and  fifth  segments  are  dull 
yellow  and  there  are  faint  waved  flesh-colored  lines  along  the 
lateral  region.     Length,  22  mm. 

After  Fourth  Moult. — Body  now  much  lighter  in  color,  having 
a  fiesh-colored  tint,  particularly  at  the  posterior  edge  of  the  seg- 
ments.    The  white  dorsal  shade  line  now  continuous.     The  dark 
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shade  on  the  anterior  segments  is  produced  triangularly  behind. 
The  tenth  segment  also  raised  into  a  hump.     Length,  30  mm. 

A/lfr  Fifth  Moult. — Now  still  paler,  the  pale  stripes  being 
pinkish,  and  the  body  covered  with  brown  or  blackish  irrorations. 
Dorsal  stripe  clear  white.     Length,  42  mm. 

Food-plants. — Iron-weed  (  Vertwnia  noveboraeensis).  Trumpet- 
weed  {Eupalorium  purpureum). 
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Article  IX.— SOME  NOTES  ON  TRANSFORMATIONS 
OF  AUSTRALIAN  LEPIDOPTERA,  MADE  BY  THE 
LATE  HENRY  EDWARDS,  WITH  NOTES  AND 
ADDITIONS. 

By  William  Beutenuuller. 

It  is  with  melancholy  pleasure  that  I  present  the  foUowiag  notes 
on  some  transformations  of  Lepidoptera,  made  by  my  deceased 
friend,  Mr.  Henry  Edwards,  during  his  last  visit  to  Australia  in 
t889-'9o.  To  these  notes  I  have  added  the  descriptions  of  the 
cocoons  of  DiscoplUtbia  catocalina  Feld.  and  Pelora  oxleyi  McL., 
as  was  origiaally  intended  by  Mr.  Edwards,  to  complete  the  present 
paper,  otherwise  all  the  notes  are  his,  except  those  in  brackets. 
In  the  'Victorian  Naturalist,'  Volume  VII,  1890,  p.  ao,  Mr. 
Edwards  announced  his  intention  of  publishing  a  "  Bibliographical 
List  of  Transformations  of  Australian  Lepidoptera."  This  work 
was  begun  by  Mr,  Edwards  shortly  before  his  death,  but  unfor- 
tunately was  not  completed.  I  am  now  continuing  Mr.  Edwards's 
MSS.  notes  of  this  work,  and  hope  to  have  the  same  ready  for 
publication  before  long. 

Discophlebia  catocalina  Feld. 

Oxoffn. — Oblong  oval,  formed  of  fine  fragments  of  earth  and 
with  a  few  grains  of  the  excrements  of  the  larva,  neatly  and 
firmly  agglutinated.  The  interior  is  lined  with  a  thin  case  of  silk, 
and  the  imago  escapes  not  at  either  of  the  extreme  ends,  but  from 
the  upper  side,  near  the  largerend  of  the  cocoon.  Length,  30  mm.; 
width,  17  mm. 

Pupa. — Chestnut  brown,  smooth,  rather  short  and  swollen 
anteriorly. 

One  cocoon.  Coll.  Hy,  Edwards,  Am.  Mus.  Nat.  Hist. 

Darala  acuta  Walk. 

Cocoon. — Composed  of  two  layers,  the  inner  one  consisting  of 

finely  spun  silk,  rather  loosely  and  irregulariy  woven  ;  the  outer 

l7i] 
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one  of  coarse  silk,  amongst  which  the  larval  hairs  are  thickly  inter- 
mingled. These  hairs  are  short,  spiny,  bright  chestnut  in  color, 
and  extremely  poisonous  when  penetrating  into  the  skin.  They 
are  difficult  to  extract  and  cause  the  Hesh  to  smart  and  ache  for 
several  days.  The  silk  of  the  outer  cocoon  is  pale  chestnut. 
Length,  60  mm.;  width,  35  mm. 

The  cocoon  is  mostly  found  beneath  the  bark  of  Eucalyptus,  and 
on  the  side  of  attachment  only  the  inner  cocoon  is  seen  ;  through 
this  the  pupa  is  clearly  visible.  This  is  pale  pitchy  in  color, 
rather  short,  rounded  in  front  and  wrinkled  over  its  whole  surface. 

[One  example,  Victoria,  Australia,  Coll.  Hy.  Edwards,  Am.  Mus. 
Nat.  Hist.— W.  B.] 

Pelora  oxieyi  McL. 

Cocoon. — Oval,  flattened  on  the  side  of  attachment  and  almost 
as  broad  as  long,  dark  brown  in  color,  with  a  grayish  coating  of 
glutinous  matter ;  surface  rather  smooth.  In  appearance  the 
cocoon  resembles  that  of  a  Limacodes,  in  fact  it  is  almost  insepara- 
ble. The  imago,  when  ready  to  make  its  escape,  cuts  out  a  cir- 
cular piece  at  the  end  of  the  cocoon,  as  is  also  the  case  with  other 
species  oi  Zimacedida.     Length,  15  mm.;  width,  11  mm. 

Five  specimens,  Victoria,  Australia,  Coll.  Hy.  Edwards,  Am. 
Mus.  Nat.  Hist. 

Mr.  Edwards  once  told  me  that  the  larva  feeds  on  Eucalyfittis 
robusla,  and  gives  out  a  very  viscid  humor  when  disturbed. 

Rhinogyne  calligama  Feld. 

Cocoon. — Closely,  but  finely  spun,  with  many  extraneous  materials 
mixed  with  the  outer  coat.  If  the  larva  is  placed  in  a  box  to 
transform,  part  of  the  paper  lining  will  be  used,  and  if  leaves  or 
dry  twigs  be  present,  they  also  will  be  sparingly  utilized.  The 
color  is  dull  pate  brown.     Length,  35  mm.;  width,  iS  mm. 

Pupa. — Rounded  in  front,  cylindrical,  covered  with  tawny 
bristly  hairs,  very  finely  punctured  and  slightly  shining  over  the 
whole  surface.     The  color  is  pale  pitchy.     Length,  28  mm. 

[One  cocoon,  Victoria,  Australia,  Coll.  Hy.  Edwards,  Am.  Mus. 
Nat.  Hist.— W.  B.] 
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OiketicUS  omtUTOniS  Fertday. 
Larva. — Head  and  three  following  segments  sordid  white,  the 
head  being  thickly  spotted  with  brown  dots,  irregularly  placed. 
Second,  third  and  fourth  segments  with  a  double  rather  broad 
line,  of  which  the  edges  are  irregular,  narrowing  at  the  base  of  the 
fourth  segment,  until  the  second  lines  are  almost  united.  There 
are  also  two  lateral  lines,  and  between  these  another  series  of 
irregularly  placed  brown  spots.  The  rest  of  the  body  is  concealed 
within  the  case  and  is  pitchy  brown.  The  feet  are  sordid  white  at 
their  base  and  pitchy  at  their  tips.  Mouth-parls  pitchy.  Length, 
30  mm. 

Ctania  tenuis  Rostnst. 

Larval  Case. — Somewhat  resembling  in  appearance  that  of- 
Entometa  ignebilis  Walk.,  but  much  smaller,  and  composed  of  very 
much  smaller  twigs,  all  nearly  equal  in  length  and  regularly  united. 
The  imago  is  difficult  to  raise,  as  indeed  are  all  the  Psyckida. 
The  cases  are  common  on  fences  in  the  neighborhood  of  Mel- 
bourne, but  the  imago  is  very  rarely  seen.     Length,  i8  to  24  mm. 

(Nine  specimens,  Coll.  Hy.  Edwards,  Am.  Mus.  Nat.  Hist. — 
W.  B.] 

Endoxyla  cinerea. 

Pupa. — General  color  pale  chestnut  brown,  darkest  posteriorly 
and  over  the  head  and  thorax.  The  segments  are  slightly  corru- 
gated and 'have  each  a  double  row  of  raised  roughened  points, 
projected  in  the  form  of  a  ridge.  Beneath  the  posterior  of  the 
abdominal  legs  is  marked  by  a  roughened  ovate  space.  The  anal 
segment  is  smooth,  with  a  double  furrow.  The  cremaster  is  rough, 
short,  swollen,  with  a  series  of  small  points  beneath.  Head  and 
thorax  very  glossy,  wrinkled,  the  former  rugosely  punctate  in 
front.  Wing  cases  thin,  the  margins  thickened,  with  the  course  of 
the  veins  Indistinctly  marked. 

[Length  of  male,  75  mm.;  width,  18  mm.  Of  female,  90  mm.; 
width,  24  mm. 

Nine  specimens,  Adelaide,  Australia,  Coll.  Hy.  Edwards,  Am. 
Mus.  Nat.  Hist. 
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The  species  Stands  by  this  name  in  the  Edwards  Collection, 
though  I  do  not  know  the  authority.  According  to  Mr.  Edwards's^ 
notes,  it  is  the  species  so  common  and  destructive  to  Eueaiyptus 
trees  in  the  neighborhood  of  Adelaide.  He  has  found  as  many  as 
sixteen  empty  pupa  cases  sticking  out  of  one  tree.  It  is  paler  in 
color  than  E.  eucalypti,  and  much  larger. — W.  B.] 

Thyridopteryx  berrichU  Westw. 

Pupa. — Pitchy  black,  fusiform,  slightly  swollen  about  the  head 
parts,  which  are  very  finely  punctate.  Abdominal  segments 
shining  anteriorly,  but  roughened  and  dull  on  the  posterior  half. 
Cremaster  very  short,  bifurcate,  bent  under  ;  spiracles  large,  wart- 
like, very  rough.     Length,  1 2  mra. 

[One  specimen,  Victoria,  Australia,  Coll.  Hy.  Edwards,  Am. 
Mus.  Nat.  Hist— W.  B.] 

Antbersea  helena  Scott. 

Cocoon. — Very  closely  and  thickly  spun,  rather  large  and  more 
elongate  in  form  than  that  of  A.  eucalypti.  Color  bronze  brown, 
very  glossy  and  with  a  large  quantity  of  glutinous  matter  mixed 
with  the  outer  coat.  Leaves  and  twigs  are  generally  associated 
with  the  cocoon.  It  is  difficult  to  define  the  difference  in  words, 
but  an  experienced  eye  will  soon  detect  the  difference  between  this 
and  the  cocoon  of  A.  eucalypti.     Length,  45  mm. ;  width,  28  mm. 

[One  specimen,  Sidney,  N.  S.  W.,  Coll.  Hy.  Edwards,  Am.  Mus. 
Nat.  Hist.— W.  B.] 

Antberza  janetta  White. 

-^^^■~"0v3'.  very  slightly  flattened  on  the  upper  side,  rather 

glossy,  cream  white,  without  markings.     They  are  2  mm.  in  length 

and   a  little   more    than   half  as  broad.     About   150  eggs  are 

deposited  by  the  parent. 

Antheraea  eucalypti  Scott. 

Egg. — Larger  than  the  preceding  species,  though  exactly  like  it 

in  form,  color  dirty  white,  rather  than  cream  color,  the  surface 

under  a  high  power,  showing  traces  of  very  fine-waved  sculptures. 

The  eggs  are  always  laid  on  the  edges  of  a  leaf. 
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Article  X.— NOTES   ON  THE  TRANSFORMATIONS  OF 
SOME  SPECIES  OF  LEPIDOPTERA. 

By  Henrv  Edwards  and  S.  Lowell  Elliot. 
Edited,  with  additioas.  by  Wiluah  Beutenhuller. 

The  following  notes  were  made  by  the  late  Messrs.  Henry 
Edwards  and  S.  Lowell  Elliot  on  the  earlier  stages  of  some 
species  of  Butterflies  and  Moths  in  the  collection  of  the  latter. 

The  Elliot  Collection  of  Insects  was  generously  donated  to  the 
Museum  by  his  widow,  while  the  notes  passed  into  the  hands  of 
Mr.  Edwards,  who  kindly  gave  me  permission,  shortly  before  his 
death,  to  publish  them,  as  a  continuation  of  the  paper  published 
by  him,  in  conjunction  with  Mr.  Elliot,  in  'Papilio,'  Vol.  Ill, 
pp.  125-136.  To  the  notes  that  follow  1  have  added  the  descrip- 
tion of  the  larva  and  pupa  of  Doryodes  acutaria,  and  the  notes 
in  brackets. 

Papilio  cresphontes  Cram. 

^g. — Ovate,  attached  by  a  rather  flattened  base  to  the  upper- 
side  of  (he  leaf.  It  is  covered  with  an  orange  mealy  substance, 
which,  after  exclusion  of  the  caterpillar,  renders  the  egg  slightly 
obscure. 

Young  Larva. — Olive  green,  with  the  third,  fourth,  fifth, 
eighth  and  ninth  segments  somewhat  darker,  with  a  number  of 
tubercles  on  each.     Length,  3  mm. 

After  First  Moult. — Head  in  front,  with  a  triangular  white 
mark.  Body  darker  than  in  the  previous  stage,  with  paler  por- 
tions more  in  contrast.  The  piliferous  tubercles  are  six  to  each 
segment,  those  of  the  second  segment  being  the  largest.  Length, 
8  mm. 

After  Second  Moult. — The  body  color  is  now  blackish  olive, 
and  the  paler  portions  on  the  fourth  and  terminal  segments  dull 
pink,  with  an  olive  stain,  the  pink  shade  reaching  to  and  enclos- 
ing the  spiracles.  The  tubercles  are  larger  and  very  shining. 
Length,  15  mm. 

[75] 
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Lycxna  comyntas  Godt. 
Young  Larva. — Dull  green,  the  dorsal  region  elevated,  covered 
with  short  soft  hairs ;  a  faint  dorsal  line  of  dull  olive  green, 
composed  of  two  oblique  stripes  meeting  in  the  centre,  and  a 
lateral  stripe  of  the  same  shade  similarly  composed.  Mouth-parts 
and  head  pale  testaceous;  legs,  concoiorous. 

After  Third  Moult. — The  body  in  this  stage  is  purplish  brown, 
with  a  well-dehned  dorsal  line  of  darker  shade,  and  two  oblique 
narrow  paler  stripes  on  each  segment.  Lateral  line  below  the 
spiracles,  white  ;  underside,  including  legs,  dull  greenish. 

Full-grown. — The  colors  are  brighter,  and  the  oblique  whitish 
stripes  form  a  triangular  blotch  on  each  segment,  joining  the 
dorsal  line  and  becoming  a  portion  of  it.  They  are  reddish  lilac, 
and  are  edged  narrowly  with  white.  I'he  three  terminal  seg- 
ments have  these  marks  very  faintly  indicated.  The  lateral  line 
is  also  dull  lilac. 

[Food-plant. — Lespedeia,  feeding  amongst  the  bunches  of  the 
flowers,  and  always  surrounded  by  large  quantities  of  ants.] 

Datana  major  G.  &•  R. 

After  Second  Moult. — Ground  color  bright  reddish  brown. 
Head  and  first  segment  wholly  reddish  brown,  as  is  also  the  anal 
segment.  There  is  a  series  of  eight  very  bright  lemon-ycUow 
stripes — the  space  on  the  dorsal  region  between  the  stripes  being 
the  widest,  as  is  usual  in  the  genus.  Underside  wholly  reddish 
brown. 

After  Third  Moult. — Head  greatly  increased  in  size.  First 
segment  reddish  brown  only  on  the  dorsal  region.  Stripes  still 
more  distinct  and  very  vivid  yellow.  Underside  reddish  brown 
with  a  yellow  ventral  stripe. 

Full-grown  Larva. — Ground  color  of  body  jet  black.  Head 
and  middle  of  first  segment  bright  chestnut  red.  Each  segment 
bears  a  series  of  eight  broken  stripes  of  bright  canary  yellow, 
the  patches  being  composed  of  oblong  pieces,  except  those  above 
the  base  of  the  legs,  where  they  are  quite  irregular  in  shape. 
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The  feet  and  legs  are  bright  chestnut  red.  Segments  sparsely 
covered  with  sordid  white  hairs ;  anal  claspers  bright  chestnut 
red.  The  stripes  and  patches  in  some  broods  are  white  instead  of 
yellow.     Length,  60  mm.  . 

Food-plant. — Andromeda  ligustrina. 

[I  found  the  larva  feeding  on  Witch-Hazel  {Hamamelu 
m'rgimca)  at  West  Woodstock,  Conn.,  last  September.  This  is  a 
new  food-plant  for  the  species.] 

Acronycta  dactylina  Gr. 

FuU-gr&wn  Larva. — Body  dull  black.  The  hairs  of  the 
dorsal  region  are  lawny  brown,  those  of  the  lateral  region  clear 
white,  the  caterpillar  having  the  appearance  (when  moving,  and 
the  segments  being  devided)  of  the  skin  of  a  tiger,  the  colors 
being  precisely  the  same.  The  head  is  jet  black,  shining.  The 
fifth,  seventh  and  twelfth  segments  bear  a  single  median  pencil 
of  black  hairs.  Spiracles,  cream  white ;  underside  and  legs 
wholly  black.     Length,  50  mm. 

\Food-^anU.—W\VLa<H  {Sa/ix) ;  White  Birch  {Sefula  alia).] 

Hadena  turbulenta  ffu6. 

The  larva  of  this  species,  before  undergoing  the  change  to 
pupa,  collects  small  masses  of  sand  and  of  the  particles  forms  a 
cocoon,  which  is  ovate  and  regular  in  outline.  The  pupa  is 
thickened  about  the  head  parts  and  win^-cases,  and  very  much 
roughened,  while  the  abdominal  region  is  smooth  and  shining. 
Length,  ai  mm. 

[The  larva  feeds  on  Catbriar  (Smilax  rotundifolia)  in  large 
swarms.  It  was  described  by  me  in  the  '  Canadian  Entomologist,' 
Vol  XX,  p  136.] 

Mamestra  le^tima  Gr. 
After  Suottd  Moult. — Very  pale  apple  green,  with  a  broad 
dorsal  and  two  narrow  lateral  white  stripes,  the  spaces  between 
filled  with  white  specks.  The  head  and  second  segment  are  free 
from  white  and  are  wholly  pale  greenish.  Head  rather  small 
with  the  mouth-parts  slightly  pitchy.     Length,  15  mm. 
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[Full-grentm  Larva. — In  this  stage  the  larva  has  become 
slightly  yellowish  greeo,  with  the  dorsal  line  strongly  marked,* 
the  lateral  less  so  and  of  a  bright  yellowish  tint.  The  speckles 
have  become  very  decidedly  yellow,  with  the  spots  fewer  and 
yellower.  The  lateral  line  is  broader  towards  the  anal  segment. 
Length,  30  mm. 

Food-plant.— WM  Cherry  (Prunus  serotina).] 

[Doryodes  acutaria  If.  S. 

Full-groom  Lanta. — Body  pale  ashen  brown,  with  a  number  of 
very  narrow,  indistinct  longitudinal  stripes  of  almost  the  same 
color  as  the  body,  a  broad  indistinct  stripe  on  the  dorsum,  and 
along  the  subdorsal  region  and  sides  a  pale  ochreous  stripe, 
followed  by  one  a  little  deeper  in  color.  Underside  paler  than 
above,  and  also  with  a  number  of  indistinct  stripes.  Head  of 
the  same  color  as  the  body  with  a  number  of  stripes.  On  the 
eighth  and  ninth  segments  a  pair  of  abdominal  legs,  of  the  same 
color  as  the  body,  as  are  the  anal  and  thoracic  legs.  Length, 
34  mm. 

The  larva  is  a  semi-tooper,  and  when  at  rest  mimics  a  blade  of 
withered  grass.  It  lives  on  species  of  grass  found  in  salt 
marshes,  and  spins  an  elongated  cocoon  between  pieces  of  grass 
and  stems.     Length,  30  mm. ;  width,  5  mm. 

The  pupa  is  reddish  brown,  smooth,  and  covered  wilh  a 
bluish  white  farinaceous  matter.  Sides  nearly  parallel,  and 
the  posterier  extremity  of  the  last  segment  bluntly  rounded. 
Length,  15  mm. ;  width,  3  mm.] 

Chamyris  cerintha  7>. 

Full-grottm  Larva. — Head  light  olive  gray,  with  two  oblique 
purplish-brown  stripes.  Dorsal  region  purplish  brown,  with  two 
subdorsal  stripes  of  pale  pinkish  white.  Underside  and  extreme 
sides  dull  green.  Anal  segment  and  claspers  very  long.  Each 
segment  on  the  dorsum  has  four  small  concolor  tubercles,  and 
there  are  a  number  of  long  hairs  over  the  whole  surface.  Feet 
and  abdominal  tegs  pinkish  brown.  The  tubercles  on  the  last 
segment  are  larger  than  the  others.     Length,  1.10  mm. 
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Changed  to  pupa  August  33,  on  ground,  between  leaves  drawn 
together  with  a  few  silken  threads.  The  pupa  is  pale  ochreous, 
and  rather  long. 

Feod-piani. — Cratagus. 

Ennomos  alniaria  linn. 
The  larva  spins  a  thin  but  firni  ovate  elongated  whiHsh  web  on 
the  underside  of  a  leaf.  The,  web  is  open  at  both  ends  so  as  to 
allow  the  insect  easy  escape.  The  pupa  is  pinkish  white  without 
any  markings,  and  is  suspended  inside  the  web.  }t  is  roughened 
on  all  the  segments,  but  the  spaces  between  are  semi-transparent 
and  yellowish.  The  pupa  is  also  covered  with  a  roealy  substance. 
I'^'iSth,  35  nun.     Length  of  web,  35  mm. 

Chcerodes  clemitaria  A.  &•  S. 

Full-grown  Larva. — Head  large,  produced  in  front.  Third 
segment  very  much  swollen  on  the  crown,  but  forming  only  one 
tubercle  afid  looking  like  a  portion  of  the  head,  until  examined 
with  a  lens.  The  tubercle  is  not  divided  as  in  Eubyja  cognataria 
Guen.  Body  purplish  brown,  marbled  with  a  paler  shade,  each 
segment  with  eight  slightly  raised  pale  points,  two  in  centre  of 
segment,  two  nearer  the  posterior  edge,  and  two  near  the  spiracles 
on  each  side.  On  the  seventh  segment  are  two  large  tubercles 
raised  much  above  the  surface,  shaded  with  chestnut  brown,  and 
two  swollen  ones  on  the  twelfth  segment  of  the  same  color.  The 
spiracles  are  dull  orange,  edged  with  black,  that  of  the  second 
segment  appearing  in  front  as  if  upon  a  portion  of  the  head. 
Underside  of  body  marked  like  the  upper,  the  lateral  fold,  below 
the  spiracles,  being  in  twisted  corrugations.     Length,  55  nim. 

[FooJ -plant. — Dogwood  (Comus  florida).^ 

Eccopsis  inomatana  Clem. 

Full-grown  Larva. — Pale  vivid  apple  green,  with  yellowish 
hairs.  Head  dull  jet  black,  also  the  second  segment,  with  a  very 
few  hairs.  Feet,  legs  and  underside  wholly  apple  green.  Length, 
zo  mm.  I 

[Food-plant. — Wild  Cherry  (Frumts  seratina).] 
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CacfEcia  rosaaa  Zi>«. 
Full-grown  Larva. — Dull  whitish  green.  Head  and  posterior 
half  of  the  second  segment  dull  black.  There  are  also  two 
blackish  spots  on  the  sides  of  the  second  segment.  The  feet  are 
pitchy  black,  and  the  abdominal  legs  the  same  color  as  the  body.  - 
Length,  13  mm. 

Cacacia  parallela  Robs. 

Full-grow  Larva. — Dull  olive  green.  Head  dull  orange  ; 
secood  segmen^  paler  yellow,  with  two  black  dots  in  front  on  a 
narrow  white  line,  and  a  black  semi-circular  band  passing  along 
the  base  of  the  segment  and  ending  at  the  exterior  margin.  The 
remaining  segments  have  each  eight  white  tubercular  spots  from 
which  spring  whitish  hairs.  Feet  blackish.  Abdominal  legs 
concolOTOus  with  the  body.     Length,  30  mm. 

Food-plants.— WWXoyi,  Aster. 
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Article  XI.— FOSSIL   MAMMALS  OF  THE  WAHSATCH 
AND  WIND  RIVER  BEDS.     COLLECTION  OF  1891. 

By  Henry  Fairfield  Osborn  and  J.  L.  Worthan. 
IVilM  Otie  Flaif  and  EighUen  Figurei  in  Text. 

INTRODUCTION. 

This  paper  is  mainly  given  to  a  description  of  a  collection  made 
by  Dr.  VVortman  in  the  Wahsatch  (Big  Horn)  and  lower  Bridger 
(Wind  River)  beds  during  the  summer  of  1891.  It  includes  the 
following  special  articles,  each  writer  being  responsible  only  for 
his  own  : 

I. — Homologies  and  Nomeodattire  of  (he  Mammalian  Molar 

Cusps  i,fi.  F.  0.) p.  84 

[I. — The  Classification  of  the  Peiissodactyla  (//.  F.  O.) p.  90 

III.— The  Aocestry  ot  the  FelidK  (/.  L.  IV.) p.  94 

IV. — Taxonomy  and  Morphology  of  the  Primates,  Creodontsand 

Ungulates ;  1,  Wahsatch  ;  3,  Wind  River  (ff.  F.  0.).p.  loi 
V. — Geological  and  Geographical  sketch  of  the   B^   Hom 

Basin  (/.  L.  IV.) p.  135 

VI.— Narrative  of  the  Expedition  of  1891  (/.  L.  IV.) p.  144 

Many  new  facts  of  great  interest  are  brought  out  by  the 
itiatenal  in  this  collection,  although  Professor  Cnpe  has  worked 
for  years  upon  the  Wahsatch  fauna,  with  the  assistance  of 
Dr.  Wortman  in  the  field. 

1.  The  lower  jaw  of  Anaptomorphus  homunculus  is  found  to 
contain  three  premolars,  instead  of  two,  as  in  the  type  species 
A.  amulus  (p.  103). 

2.  The  genus  Palaonictis,  hitherto  found  only  in  the  Suesso- 
nian  of  France  is  also  found  in  the  American  Wahsatch.  The 
complete  dentition  and  the  facial  region  of  the  skull  show  that 
it  is  an  extremely  modified  type,  with  only  a  single  fully  functional 
upper  molar.  It  represents  a  family,  the  Palsonictidae,  including 
Amblottonus  (p.  106),  and  perhaps  Patriofelis  (p.  97),  and  is  more 
like  the  Cats  than  any  Creodont  which  has  yet  been  found 
(pp.  95,  toj). 
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3.  Additional  remains  of  Osyana  show  that  the  manus  of  this 
Creodont  had  a  separate  scapho-lunar  and  an  os-centrale;  the 
lumbar  vertebrae  have  involuted  zygapophyses ;  the  pes  is  not 
cleft  as  Cope  has  described  it.    The  incisors  were  f  (p.  109). 

4.  Among  the  Mesonychidas  is  a  small  new  form  related  to 
Dissacus  of  the  Puerco,  and  a  very  large  new  species  of  Pachyana, 
by  far  the  largest  Creodont  which  has  yet  been  found  in  the 
Wahsatch  (p.  112). 

5-  The  genus  Anacodon,  which  has  been  doubtfully  placed  by 
Cope  among  the  Condylarthra,  is  found  to  belong  to  the  group  of 
Creodonts  with  tubercular  molars  near  Arctocyon.  The  upper 
and  lower  molai  cusps  are  obtuse  and  covered  with  a  great  num- 
ber of  accessory  tubercles  ;  the  premolars  are  reduced  in  number 
and  pointed  (p.  115). 

6.  Complete  limbs  of  Corypkodon  show  that  the  fore  foot  was 
digitigrade,  as  in  the  Elephant,  white  the  hind  foot  was  fully  plan- 
tigrade, the  whole  plantar  surface  resting  upon  the  ground  as  in 
the  most  primitive  Ungulates  (pp.  lao-iaz). 

7.  The  complete  dentition  of  Syslemothn,  the  earliest  form  of 
Tapir,  is  described  (p.  134). 

8.  The  complete  limbs  of  Heptodon  (Wind  River),  show  that 
this  animal  belongs,  with  Hdaletes  of  the  Bridget  to  a  side  line 
of  small  Ferissodactyls  with  greatly  reduced  lateral  toes.  This 
family  of  Hetaletidx  extended  from  the  lower  Eocene  into  the 
Miocene  ;  it  is  not  ancestral  to  the  Tapirs  as  Marsh  supposed, 
nor  is  it  (Heptodon)  ancestral  to  the  Hyrachyus  series  as  Cope  has 
su^ested.  The  tooth  structure  is  intermediate  between  the  two. 
The  foot  structure  is  highly  modified  and  aberrant  both  in  the 
marked  shortening  of  the  lateral  digits  and  in  the  long  narrow 
terminal  phalanges.  Heptodon  ealcieulus  vas,  a  small,  light  limbed 
animal,  somewhat  of  the  dimensions  of  the  Peccary  (p.  129). 

9.  Many  additional  characters  of  Palaosyops  borealis,  the  earli- 
est known  representative  of  this  important  Bridger  genus,  are 
noted  (p.  13a). 

We  pass  by  a  large  number  of  forms  in  the  collection  in  which 
there  is  nothing  to  be  added  to  the  observations  of  Cope. 
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In  the  field  great  care  was  taken  to  observe  and  record  the 
localities,  and  especially  to  note  whether  the  fossils  were  from 
the  lower,  middle,  or  upper  portions  of  the  great  Wahsatch  beds 
of  the  Big  Horn  Basin,  which  are  variously  estimated  at  2000  to 
3000  feet  in  thickness.  Of  course  this  depth  of  rock  represents 
a  very  long  period  of  time  in  which  the  various  species  underwent 
considerable  modification.  We  have  therefore  published  in  full 
Dr.  Wortman's  field  notes  upon  the  geology  of  the  Big  Horn  and 
Wind  River  Basins,  as  well  as  geographical  details,  which  will  be 
of  great  service  to  collectors  in  the  future  (pp.  135-144).  We 
give  (p.  83)  a  preliminary  conspectus  of  the  distribution  of  the 
species ;  this  cannot  b^  fully  made  out  until  all  the  species  are 
determined  by  a  comparison  with  Cope's  types. 

Before  taking  up  the  systematic  description  of  the  collection, 
we  offer  three  introductory  sections,  treating  of  the  structure  of 
the  molar  teeth,  the  classification  of  the  Perissodactyla,  and  the 
origin  of  the  Felidae. 

I. — Homologies  and  Nomenclature  of  the 
Mammalian  Molar  Cusps. 

In  October,  1888,  a  table  of  nomenclature  for  the  cusps  of  the 
molar  teeth  of  mammalia  was  published  in  the  '  American 
Naturalist,"  The  terms  were  carefully  chosen  with  reference  to 
the  gradual  rise  of  these  cusps  from  the  single  cone  of  the  rep- 
tilian type,  through  the  tritubercular  to  the  sexi tubercular  stages.' 
They  have  since  been  wholly  or  in  part  adopted  by  Cope,  Scott, 
Lydekker,  Schlosser,'  Flower,  and  lately  Ijy  Rtltimeyer.'  The 
tritubercular  stem  form  has  been  recognized  by  Doderlein  and 
Fleischmann,  but  these  authors  have  employed  various  Greek 
symbols  for  the  cusps.  The  tatter  has  opposed  the  adoption  of 
similar  terms  for  the  main  cusps  of  the  upper  and  lower  molars, 
upon  the  ground  that  Cope  and  myself  have  mistaken  the  homolo- 

I  Dtbom,  The  NoinciiElatun  at  Ihe  Munmalian 
*  See  0UO  ETolutinn  of  Mammplian  MoUri  tc  and  froir 
Deocidber,  iSS8. 
"  Schlouer^  Die  Diflereiudening  de«  Sfiueethier^biu 

'  Die  Eocene  SAugelhier-Welt  von  Egerlcingen,  Zurich. 
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gies ;  this  objection  would  be  fatal  to  a  uniform  system  of  do- 
menclature  for  the  upper  and  lower  cusps  if  it  could  be  sustained, 
but  A  comprehensive  survey  of  the  Mesozoic  trituberculates, 
especially  of  the  Amblotheriidx  and  SpalacotheriidEe,  leaves  no 
doubt  thai  the  antero-external  cusp  in  the  lower  molars  and  the 
antero-internal  eusp  in  Ike  upper  molars  of  the  mammalia  are  homolo- 
gous Ttnih  the  reptilian  cone  and  with  each  other ;  these  cusps  are 
invariably  the  most  prominent,  and  are  always  styliform  in  primi- 
tive types ;  they  always  form  the  apices  of  the  primitive  crown  ; 
they  persist  in  almost  all  mammals,  while  one  or  all  of  the  later 
cusps  may  disappear. 

This  cardinal  point  established,  it  will  be  a  great  gain  for  pal- 
aeontology and  comparative  odontology  when  the  further  truth 
is  recognized  that  the  possibilities  of  modification  of  type  in  the 
molars  are  limited,  that  essentially  similar  types  of  teeth  are 
evolved  independently  over  and  over  again,  and  that  in  course  of 
what  Schlosser  has  well  termed  '  modernization '  we  find  such 
diverse  orders  as  Primates,  Ungulates,  Insectivores,  Marsupials, 
Rodents,  all  exhibiting  the  same  laws  of  dental  modification,  and 
the  same  or  similar '  secondary  '  cusps,  crests  and  peripheral  styles. 

Excepting  in  the  Cetacea  and  Edentata,  these  modifications 
centre  around  the  simple  tritubercular  crown,  which  seems  to  pos- 
sess unlimited  capacity  of  adaptation  by  the  development  of  some 
parts  and  degeneration  of  others,  by  changes  of  form  and  position, 
and  by  the  addition  of  secondary  cusps. 

The  first  step  is  to  distinguish  and  separate  clearly  the  primary 
and  secondary  regions  of  the  primitive  crown,  for  originally  they 
have  absolutely  different  functions  ;  the  part  first  developed  in 
both  upper  and  lower  molars  is  the  anterior  primitive  triangle  or 
trigrm,  which  has  a  cutting  or  piercing  function  ;  out  of  its  three 
cones  all  '  secodont '  types  of  molars  are  evolved.  The  part  next 
developed  is  the  talon,  or  heel,  which  has  a  crushing  or  grinding 
function,  and  therefore  plays  a  chief  rSle  in  all '  bunodont '  types. 
The  first  diagram  exhibits  the  relations  of  these  two  portions  of 
the  crown  in  the  upper  and  lower  molars,  and  the  six  primary  and 
secondary  cusps  which  typically  develop  upon  each  (Fig.  i). 

We  will  not  enter  here  into  the  well-understood  transformation 
of  this  tuberculo-sectorial  type  into  the  sexi tubercular  bunodont 
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triyoit- 


I  o(  the  Tuberculo-Scdorul  SUfc  of  MunmilUn  Molin.    A,  The  lower 

,  -_- icterrul  new.    B^  The  upper  molu',  crowD,  iotenul  ud  ext^mtl  vicwi. 

C.  Oppoaition  or  upper  and  lower  molui. 

type,  seen  typically  in  the  upper  and  lower  molars  of  the  Puerco 
Protogonia,  iKh.\c.\i  is  the  least  specialized  ancestral  bun odont  form 
that  has  been  discovered.  We  may  lay  emphasis  upon  the  fact  that 
the  parent  form  of  ungulate  molar  has  six  tubercles  both  above  and 
below  instead  of  six  above  and  four  below  as  formerly  supposed. 
It  is  important  to  remember,  as  an  exception  to  the  law  of  sexitu- 
bercular  origin,  that  all  the  Amblypoda  and  all  the  Periptychidse' 
(among  the  Condylarthra) 
developed  theirupper mo- 
lars upon  the  trigonal  ba- 
sis, out  of  the  three  tuber- 
cles of  the  tri tubercular 
crown,  and  without  be- 
coming sexitubercular, 
that  is,  without  the  ad- 
dition of  the  hypocone  or 
talOD. 

Now  how  shall  we  study 
the  molar  teeth  of  the 
early  Ungulates,  especi- 
ally   of    the     apparently 


n  UnguUle  (Per- 
.  .  tfoUr.  Pntapmia  purrcntiU, 
:  Csndylarlh,  Pknaadui  priminmi. 
jUioDK,  ice  table,  page  91-) 
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similar  primitive  forms  of  Perissodactyls,  which  are  so  difficult 
to  distioguish  ?    The  following  steps  must  be  taken  : 

First. — Locate  each  of  the  six  primary  and  secondary  cusps, 
as  far  as  they  are  present. 

Second. — Note  the  form  of  each,  whether  rounded  (bunoid), 
crested  (lophoid),  or  crescentic  (selenoid). 

Third. — Note  the  position  of  each  upon  the  crown  with  relation 
to  the  other  cusps. 

Fourth. — Note  the  relative  site  or  development  of  each. 

Fifth. — Note  the  relative  development  of  the  eingulum,  in 
different  parts  of  the  contour. 

Sixth. — Note  the  presence  of  one  or  more  peripheral  secondary 
cusps,  which  develop  from  the  cingulum,  or  external  borders  of 
the  crown. 

Finally. — If  crests  are  formed  or  forming,  note  the  points  at 
which  the  transverse  crests  unite  with  the  external  cusps  (para- 
cone  and  metacone,  parastyle  and  mesostyle). 

These  differential  features,  it  will  be  observed,  follow  the  pro- 
gressive order  of  evolution  in  the  molar  crowns,  for  in  '  modern- 
ization '  we  see,  first,  a  degeneration  of  one  or  more  of  the  primary 
cusps,  then  a  remodelling  of  the  form  of  each  cusp  which  may 
affect  the  twelve  upper  and  lower  cusps  very  differently:  for  ex- 
ample, in  such  an  ancient  type  as  Memscotherium  we  find  one 
bunoid,  two  lophoid,  and  three  selenoid  cusps  in  each  of  the 
upper  molars.  Third,  the  cusps  begin  to  shift  their  positions 
upon  the  crown.  Fourth,  they  begin  to  develop  unequally.  Fifth, 
the  cingulum,  which  is  primitively  a  complete  peripheral  band, 
begins  to  disappear  at  certain  points.  Sixth,  one  or  more  peri- 
pheral cusps  grow  up  from  the  cingulum  or  upon  the  sides  of  the 
main  cusps.  Finally,  as  the  crests  develop,  the  unequal  develop- 
ment of  the  cusps  causes  the  transverse  crests  to  unite  at  different 
points  with  the  external  crest. 

We  find  that  if  such  analysis  be  applied  to  the  elements  of  the 
molar  teeth  we  derive  an  absolutely  infallible  means  of  distin- 
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guishing  different  lines  of  descent,  for  the  above  are  the  main 
features  of  divergent  evolution. 

The  primitive  horse,  tapir,  rhinoceros  and  titanothere  all  stand 
apart  and  cannot  be  confused ;  each  have  their  clear  differentia. 
To  check  the  possibility  of  being  misled  hy  parallelism  in  molar 
fonn,  we  should  next  observe  the  dental  series  as  a  whole,  the 
proportionate  development  of  different  members  of  the  series — 
the  metatrophism  ;  this  often  furnishes  the  final  proof  or  disproof 
of  relationship,  so  far  at  least  as  can  be  derived  from  the  denti- 
tion alone. 

The  above  method  of  analysis  is  the  outgrowth  of  an  extremely 
careful  study  and  comparison  of  all  the  early  Condylarthra  and 
Perissodactyla,  and  it  has  been  found  necessary  to  exercise  the 
closest  scrutiny  to  distinguish  these  early  stages  of  divergence. 

Now  to  turn  to  the  subject  of  nomenclature,  the  system  of 
terms  was  originally  based  upon  the  actual  homologies  of  the 
primary  elements  of  the  trigon  and  trigonid,  but  in  extending  it 
to  the  other  parts  of  the  crown  and  to  the  secondary  cusps  it  was 
found  that  we  must  apply  similar  terms  to  some  of  the  later  ele- 
ments in  the  upper  and  lower  teeth,  which  are  merely  analogous 
to  each  other  (performing  a  similar  function,  occupying  a  similar 
position,  and  developing  at  about  the  same  period),  otherwise 
the  terms  soon  multiply  so  as  to  become  a  burden  rather  than  a 
convenience. 

As  far  as  possible,  therefore,  the  same  prefixes  are  retained  for 
the  secondary  parts  of  the  molars  as  for  the  primary  ;  thus  the 
anterior  transverse  crest  of  the  upper  molars  is  called  the  prote- 
loph,  as  it  is  invariably  developed  by  the  union  of  the  protocone, 
protoconule  and  paracone  or  parastyle,  never  from  the  metacone. 
The  anterior  transverse  crest  of  the  tower  molars  is  termed  the 
metalophid  because  it  is  always  developed  from  the  metaconid  or 
metastyle,  and  protoconid,  never  from  the  paraconid  ;  the  poste- 
rior transverse  crest  of  the  lower  molars  is  termed  the  kypolophid, 
because  it  is  mainly  formed  by  the  hypoconid  and  entoconid, 
never  from  the  metaconid  or  paraconid.  The  external  crest  of 
the  upper  molars  is  composed  of  so  many  cusps  that  it  requires  a 
distinct  prefix,  but  is  readily  remembered  as  the  eetotoph.  So 
with  the  peripheral  cusps,  one  or  more  of  which  are  developed  in 
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all  Ungulates,  and  are  especially  numerous  in  molars  of  the 
Equidse ;  to  these  the  terminal  -style  is  applied  in  Ueu  of  the  Eng- 
lish term  '  pillar '  proposed  by  Huxley — we  can  readily  locate 
the    parastyU   as    the 
"  antero-extemal      but- 

tress which  is  develop- 
ed near  the  paracone, 
the  mesostyle  as  devel- 
oped  on  the  outer  wall 
between  the  paracone 
and  ni  eta  cone.  Simi- 
^  larly,  in  the  lower 
molars,  we  find  in  seve- 
ral lin^s  of  Ungulates, 
but  again  most  con- 
spicuously in  the  Equi- 
dse,  that  the  metaconid 
and  entoconid  are  re- 
inforced by  little  cusps 
^  which  grow  up  behind 

them  {a,  a  and  b,  6, 
Rutimeyer);  these  may 
be  termed  respectively 
the  metastylid  and  en- 

Fig.  3.    Tbt  Scmndai?  Cuipi  o(  an  Ungulilte  MoUr.  _.         ^ 

A.  AMckitktrium.apfa.    B,  Mtryckiffitt.  lower.     The    tOStyltd,  wfallC  the  Pillar 
PrimirTCuireucindicatalbvablmTiBltaiu.  .   .  ,      .,        . 

ansing  secondarily  in 
the  primitive  position  of  the  paraconid  may  be  termed  the 
parastylid. 

The  principles  upon  which  this  terminology  is  based  are  there- 
fore very  simple. 

1 .  The  termination  -cone  is  given  to  the  main  primary  or  central 
cusps,  and  -conule  to  all  intermediate  cusps. 

2.  The  termination  -style  is  proposed  for  the  peripheral  cusps 
arising  mainly  from  the  cingulum. 

3.  The  termination-  loph  is  applied  to  the  crests. 

4.  The  seven  prefixes  are  based  upon  the  succession  and  posi- 
tion of  the  elements  in  the  primitive  evolution  of  the  crown,  viz. : 
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proto-,  para-,  mtta-,  hypo-,  ento-,  ecto-,  meso-.  The  prefixes  are  first 
applied  to  the  cones ;  then  to  the  styles,  according  to  their  prox- 
imity to  the  cones ;  then  to  the  crests,  according  to  the  cones 
which  mainly  compose  them. 

5.  Homologous  and  analogous  elements  in  the  upper  and  lower 
jaws  are  given  similar  terms,  but  distinguished  arbitrarily  by  the 
terminal  -id. 

Upon  the  opposite  page  are  given  the  terms  formerly  employed 
by  French,  German  and  English  authors  for  the  teeth  of  the 
Ungulates  before  their  common  tritubercular  origin  had  been  dis- 
covered by  Cope.  In  his  '  Eochainements  du  Monde  Animal ' 
Professor  Gaudry,  as  far  back  as  1878,  worked  out  most  clearly 
the  homologies  of  the  molar  elements  in  the  Ungulates  from  the 
sexi tubercular-quad li tubercular  stage  onwards ;  the  valuable 
earlier  studies  of  Rtltimeyer'  are  well  known.  But  now  that  the 
ungulate  molar  has  been  found  to  converge  to  the  unguiculate 
molar  type,  and  both  are  found  to  contain  the  same  elements,  and 
to  spring  from  the  same  mesozoic  source,  it  is  important  to  unify 
ou^  methods  of  description  by  adopting  a  set  of  terms  which 
refer  back  to  the  primitive  form  and  position  in  place  of  those 
which  were  based  upon  the  comparatively  modern  form  and 
position. 

11. — The  Classification  of  the  Perissodactyla. 

In  this  paper  a  departure  from  the  current  system  of  classifi- 
cation of  the  fossil  Ungulates  is  adopted — the  early  members  of 
each  of  the  great  families  of  Perissodactyla  are  placed  in  sub- 
families under  the  most  recent  family  names,  Equidae,  Rhinocero- 
tidse,  Titanotheriidse,  etc. 

The  main  desiderata  of  classification  are  :  first,  clearness  in  the 
expression  of  phyletic  relationships ;  and  second,  convenience. 
Neither  is  attained  when  we  place  the  well-determined  ancestors 
of  existing  or  of  recently  extinct  families  in  separate  families 
founded  upon  the  similar  transition  characters  of  ancestral  types. 
We  have  elsewhere'  protested   against  the  principles  of  family 

P-  W.  J36  (foMDOUl). 
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division  adopted  by  Cope  and  Lydekker,  especially  against  the 
meaningless  term  Lophiodontida.  Why  not  place  an  ancestral 
horse  among  the  Equidfe,  instead  of  terming  it  a  'lophiodont,' 
especially  when  we  are  at  present  ignorant  what  the  Lophiodon- 
tidae  were  ?  Formerly  there  may  have  been  some  ground  for  the 
use  of  the  latter  family  in  a  vague  comprehensive  sense  to  embrace 
Perissodactyls  in  a  common  stage  of  premolar  evolution  (>.  e., 
premolars  simpler  than  molars),  but  this  ground  has  been  wholly 
removed  by  the  discovery  that  even  in  the  Wahsatch  period  the 
horses,  tapirs,  titanotheres,  hyracodonts,  rhinoceroses  and  other 
series  were  clearly  separated  from  each  other,  either  by  well- 
marked  structural  characters  in  the  teeth  and  feet  or  by  well- 
defined  developmental  tendencies,  tf  we  embrace  primitive 
horses,  tapirs  and  rhinoceroses  in  the  Lophiodontidie  on  the 
ground  that  the  premolars  in  these  animals  are  unlike  the  molars, 
we  practically  raise  this  family  to  the  rank  of  an  order,  and, 
moreover,  find  it  impossible  to  define  it,  for  we  thus  confuse 
a  merely  similar  stage  of  evolution  with  a  similarity  of 
descent, 

Schtosser,  with  whose  ideas  about  classification  we  thoroughly 
agree,  has  taken  the  other  extreme,  and  placed  all  the  extinct 
forms  under  the  recent  families ;'  this  is  a  far  clearer  method, 
but  it  is  even  preferable  to  group  earlier  and  collateral  forms 
under  subfamily  names. 

By  such  an  arrangement  of  the  Perissodactyla  we  pass  from 
one  extreme  to  the  other  in  the  types  of  transformation  of  the 
molars.  We  give  chief  weight  to  tooth  structure,  as  for  example 
in  separating  '(\\^  HelaUtes  from  'Ccit  Hyrachyus  %&T\e.%,  and  secondly 
to  foot  structure,  as  for  example  in  the  doubtful  separation  of 
the  Palaplot her  turn  (monodactyl  tendency)  from  the  Palaotherium 
{typical  tridactyl)  series.  The  position  of  the  Amynodontid^'  will 
remain  somewhat  uncertain  until  we  ascertain  the  foot  structure  ; 
the  tooth  structure  is  intermediate  between  that  of  Hyrachyus 
and  Rhinecerus.  The  position  of  the  Lophiodontidfe  is  also 
uncertain  ;  the  Lophiodons  are  not,  as  generally  supposed,  related 
to  the  Tapirs,  and  until  we  ascertain  the  skull  and  foot  structure 
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they  remain  pioblematical ;  the  nearest  relatives  are  the  Hela- 
letidse. 

The  sub-families  of  Rhinocerotidse  are  equivalent  to  what 
Lydekker  has  called  "  Aceratherine  Group,"  "  Diceratherine 
Group,"  etc.  As  several  of  these  groups  contain  more  than  one 
genus,  it  appears  convenient  to  raise  them  to  the  rank  of  sub- 
families. It  is  evident  that  the  Systemodontine  and  Tapirinse 
are  very  similar  in  tooth  structure,  and  that  their  relationship  will 
turn  upon  the  structure  of  the  feet. 

III. — The  Ancestry  op  the  Felid^. 

The  Miocene  Cats. — So  far  there  appears  to  be  entire  unani- 
mity of  opinion  in  favor  of  the  proposition  that  the  Miocene 
Nimravidse  stand  in  direct  ancestral  relation  to  the  true  cats, 
and  while  they  exhibit  a  number  of  primitive  characters  yet,  even 
at  the  beginning  of  the  Miocene  epoch,  they  had  become  suffi* 
ciently  specialized  to  present  many  of  the  more  important 
characters  which  now  distinguish  the  modem  Felidse. 

There  can  be  little  doubt  but  that  the  Nimravidfe  present 
many  resemblances  to  the  ViverridsE,  chiefly  through  the  living 
genus  Cryptaprocta,  which  Mivart  refers  to  this  latter  family. 
These  resemblances  have  influenced  Scott  to  believe  that  the 
two  families  have  had  a  common  ancestry.'  Whether  this  pro- 
position is  true  or  not  future  discovery  must  decide. 

Some  of  the  more  striking  characters  in  which  the  Nimravids 
resemble  the  cats  most,  are  seen  in  the  short  muzzle  in  com- 
parison with  the  skull,  the  wide  zygomata,  the  divergence  of  the 
tooth  lines  posteriorly,  together  with  the  reduction  in  the  molar 
and  premolar  dentition.  Other  characters  of  importance  are  the 
straight  transverse  line  in  which  the  lower  incisors  are  placed, 
together  with  those  derived  from  the  lower  jaw. 

The  principal  characters  in  which  they  differ  from  the  true 
cats  are  to  be  found  in  the  foramina  at  the  base  of  the  skull,  the 
possession  generally  of  a  second  lower  moUr,  the  greater  size  and 
less  internal  position  of  the  single  upper  molar,  the  presence  of 
a  distinct   talon,  and  the  frequent  appearance  of  an  internal 

'  Pnc.  Aud    Vat.  Sci.  PhiU.,  1*89.  p.  143. 


^yGoo^lc 


No.  I.]        Oshom  and  Wortman  on  Fossil  MammaU.  95 

tubercle  upon  the  lower  sectorial.  The  superior  sectorial  is, 
moreover,  less  perfect  in  generally  lacking  the  third  lobe  or  an- 
terior cutting  blade,  while  the  premolar  formula  as  a  rule  is  less 
reduced.  To  these  must  be  added  other  characters  derived  from 
the  skeleton  (Fig.  5,  S). 

It  is  to  be  borne  in  mind  that  these  generalized  Nimravine 
forms  made  their  appearance  in  the  oldest  Miocene  deposits  of 
this  country  and  probably  at  an  earlier  date  in  Europe,  if  we  . 
consider  the  Phosphorites  of  France  to  belong  to  the  upper 
Eocene,  as  is  done  by  some  palaeontologists,  so  that  their  an- 
cestry must  be  sought  for  in  formations  older  than  this  horizon. 
The  fact  that  no  representatives  of  the  Viverridse  have  yet  been 
found  in  this  country  militates  against  the  view  of  their  origin 
in  America,  at  least,  from  this  source,  although  of  course  it  is  not 
impossible  that  migration  may  have  taken  place.  The  same  argu- 
ment applies  to  the  Creodont  Miads,  which  has  thus  far  been 
found  only  in  the  American  Eocene. 

Relations  of  the  Creodonts  to  the  Felidx. — Schlosser 
has  maintained  that  the  feline  phylum  has  been  derived  indepen- 
dently from  the  Creodonts.'  Cope  formerly  held  a  similar  view,* 
deriving  the  Felidse  directly  from  Oxyana,  Later  he  has  changed 
his  mind  and  now  considers  all  the  Camivora  as  direct  decend- 
anls  of  the  Miacidae.*  Scott  has  expressed  a  similar  view*  and 
derives  the  Nimravidfe,  which  in  turn  gave  rise  to  the  Felidae, 
directly  from  the  Miacidse. 

With  reference  to  the  direct  origin  of  the  Nimravidse  /ram  any 
Jknaam  Creodont,  the  evidence  heretofore  has,  however,  been  so 
meagre  as  to  compel  both  Cope  and  Scott  to  reject  the  hypothesis 
as  altogether  conjectural. 

Scott,  in  his  excellent  memoir  already  cited,  observes:  "No 
known  group  of  Creodonts  can  be  selected  as  having  any  close 
relations  to  the  cats.  The  Oxyaenas,  it  is  true,  do  exhibit  sur- 
prising analogies  with  this  recent  family,  but  the  analogy  is  con- 

>  Ueber  dw  BcachuBSfln  ftuigatarbeiKD  SAuntierfkunea  und  Ihr  VeThHlinEue  nr 
SSD(ctiH«>aaa  dcr  G^envut.    BioloffKheiCcnlrail^l.  Bd.  VUI. 

»  TeiriuT  V=nebr«»,  p.  164. 

■  Tbe  Cnodoata.    AnerlaD  Nituralul,  Much,  1S84,  p.  iCi. 

•  NcHc*  Dn  the  OiteoUigr  ud  Syitenuitic  Pixldon  of  Diniciii  rdEna,  Lddy.  Proc.  Acad. 
Nat.  ScL,  Pbila..  July  ^  1SS9,  p.  141. 
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fined  to  the  teeth,  and  is  only  superficial,  as  the  tutft,  which  in  the 
two  groups  look  so  much  alike,  are  not  homologous,  and  are  de- 
veloped in  quite  a  different  way."  While  this  objection  holds 
true  of  Oxyxna  it  does  not  necessarily  apply  to  all  the  Creodonti, 
and  if  it  can  be  shown  that  there  is  an  Eocene  genus  of  Creo- 
donts,  which  fulfills  the  necessary  requirements,  then  in  our 
judgment  it  becomes  equally,  if  not  more  probable  that  the  an- 
cestry of  the  Nimravidae  is  to  be  referred  to  it,  rather  than  to  any 
group  which  has  not  been  shown  as  yet  to  precede  it  in  time. 

Judging  from  the  tooth  and  skull  structure  of  the  Nimravidae, 
what  characters  would  one  be  led  to  look  for  in  their  ancestors? 
We  would  say  that  in  the  upper  jaw. there  should  be  a  short 
muzzle,  well-developed  canines,  a  wide  palate  posteriorly,  rapidly 
diverging  tooth  lines,  marked  tendency  to  molar  reduction,  and 
a  large  infraorbital  foramen.  In  the  lower  jaw  there  should  be  a 
moderately  deep  ramus,  straight  upon  its  lower  border,  a  flattened, 
truncated  symphysis,  an  inferior  dental  foramen  placed  well  below 
the  tooth  line,  a  distinct  scroll-like  condylar  facet  and  a  reduced 
second  true  molar. 

Pal^onictis  and  the  Felid^. — These  conditions  we  have 
fulfilled  completely  in  the  genus  Palaonictis  ;  the  muzzle  is  short 
and  the  infraorbital  foramen  large,  reminding  one  at  once  of 
Dinictis.  The  palate  is  relatively  short  and  broad  posteriorly; 
the  second  upper  molar  ( m  2},  although  present,  is  reduced-quite 
as  much  as  is  the  first  true  molar  of  the  existing  cats,  having  but 
a  single  root  and  a  degenerate  crown.  The  fourth  superior  pre- 
molar, while  it  does  not  display  the  perfect  blades  of  the  well- 
developed  sectorial,  nevertheless  possesses  the  required  primitive 
elements  from  which  this  tooth  has  been  developed.  The  blades 
of  the  inferior  sectorial  ('/r*  and /a^J  produce  a  distinct  'shear' 
against  the  posterior  and  outer  median  cusps,  as  is  demonstrated 
by-the  increased  wear  at  this  point.     {See  Fig.  5  F,  and  Plate  IV.) 

In  the  lower  jaw  we  note  the  deep  ramus  with  the  compara- 
tively straight  inferior  border;  the  inferior  dental  foramen  is 
situated  well  below  the  tooth  line,  the  symphyseal  region  is  rela- 
tively broad  and  truncated,  and  the  condylar  facet  has  the 
distinctively  scroll-like  pattern  seen  in  the  cats.  The  second 
true  molar  is  reduced  in  size,  smaller  than  the  sectorial,  while  the 
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sectorial  itself  has  a  relatively  large  talon  and  internal  tubercle. 
The  two  blades  of  the  sectorial  are  comparatively  little  developed, 
and  they  occupy  a  position  at  a  considerable  angle  to  the  long 
axis  of  the  jaw.  The  internal  and  external  tubercles  of  the  an- 
terior triangle  form  a  subsidiary  blade  which  shears  against  the 
anterior  edge  of  the  internal  tubercle  of  the  first  upper  tnie 
molar,  as  is  demonstrated  by  the  wear  exhibited  in  this  situation. 


Fig,  «.    Palrie/tlh  alia,  type  ipecimcn, 
nan.     Alicoli  oT  IHlh  frea  ibovc.    Thnt 


onal  MuKum.     Extc 


Patriofelis  ulta  L^iiy. 

As  will  be  noted,  Palaonietis  has  been  found  thus  far  only  in 
the  lower  Eocene  (Wahsatch  and  Suessonian),  and  before  we  are 
able  to  establish  a  connection  with  the  Miocene  forms  it  isnecessary 
to  know  something  of  its  successors  in  the  Wind  River  and 
Bridger  foimations  which  lie  intermediate.  The  only  specimens 
known  to  us  from  the  Bridgei  which  can  be  related  to  Palcamictis 
are  the  type  of  Patriofelis  Leidy,  and  an  undescribed  jaw  in  the 
Princeton  Collection  which  Professor  Scott  has  kindly  placed  at 
our  disposal. 

We  may  first  consider  the  former.  As  shown  in  Fig.  4,  and 
described  by  Leidy,  the  inferior  dentition  of  P.  ulta  is  probably 
p=3,  m=2.  The  fourth  premolar  is  the  best  preserved  tooth ; 
it  is  relatively  larger  than  the  first  true  molar,  judging  by  the 
proportionate  measurement  of  the  fangs.  The  outer  face  of  the 
crown  and  the  characters  of  the  deuterocone,  or  posterior  basal 
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cusp,  are  closely  similar  to  the  corresponding  parts  in  Palaomctis 
and  Ambloctimus.  The  first  true  molar  of  the  Patriofelis  type  is 
badly  broken.  The  second  true  molar  is  proportionately  larger 
than  in  Palaonietis. 

?  Patriofelis  teldyaaus,  sp.  nov. 

The  Princeton  specimen  {Fig.  5,  C,)  may  be  provisionally 
referred  to  the  same  genus,  and  distinguished  as  P.  leidyanus. 
The  specific  character  is  that  the  fourth  lower  premolar  is 
smaller  than  the  first  true  molar.  It  carries  the  third  and 
fourth  premolars  together  with  the  first  molar  or  sectorial.  It 
also  bears  distinct  traces  of  the  canine  alveolus,  which  serves 
to  demonstrate  that  the  complete  jaw  contained  but  three  premolars, 
the  first  of  which  was  probably  small  and  single  rooted.  The 
length  of  the  tooth  line  indicates  that  the  jaw  was  short,  re- 
sembling in  this  respect  some  of  the  modem  cats.  The  principal 
interest,  however,  centers  in  the  first  true  molar,  or  sectorial,  in 
which  we  observe  all  the  elements  of  the  corresponding  tooth 
in  the  most  generalized  forms  of  the  Nimravidse,  but  also  just 
such  an  advance  over  the  sectorial  of  Palceonietis  as  the  sectorial 
of  Felis  advances  beyond  that  of  Diniclis.  In  this  specimen  we 
note  that  the  two  blades  are  much  better  developed  than  in  Palamt- 
iVaV,  and  occupy  a  position  almost  if  not  quite  parallel  with  the  long 
axis  of  the  jaw.  The  internal  tubercle  and  talon  are  much  re- 
duced. The  posterior  faces  of  the  exfemal  and  internal  tubercles 
are  rounded,  not  flattened  as  in  Palaonietis,  and  there  is  no  evi- 
dence of  a  secondary  shear  between  this  part  of  the  tooth  and  the 
anterior  edge  of  the  internal  lobe  of  the  first  upper  true  molar, 
which  would  have  undoubtedly  been  the  case  if  this  part  of  the 
upper  tooth  had  been  well  developed. 

This  evidence  leads  indirectly  to  the  supposition  that  the  first 
upper  molar  was  considerably  reduced,  which  in  turn  would 
seem  to  justify  the  inference  that  the  last  upper  molar  had  com- 
pletely disappeared.  While  this  view  is  of  course  inferential, 
it  is  nevertheless  strongly  suggested  by  what  we  know  of  other 
forms,  as,  for  example,  Ambfyctonus.  The  points  of  wear  in  one 
series  and  a  knowledge  of  the  lobes  and  cusps  which  produce  it 
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in  the  other,  is  of  the  utmost  importance  in  determining  the  re- 
lationship between  the  upper  and  lower  teeth.  This  is  of  all  the 
greater  moment  when  we  have  to  deal  with  a  rapidly  degenera- 
ting series  of  teeth,  as  we  do  in  the  present  instance.  When  the 
complete  dentition  of  this  interesting  form  is  known,  we  are  in- 
duced to  predict  from  the  evidence  already  cited  that  it  will  be 
found  to  have  but  a  single  upper  true  molar  much  better  de- 
veloped than  in  any  of  the  Nimravidae  at  present  known,  that  there 
will  be  found  to  be  two  true  molars  in  the  lower  jaw,  with  the 
last  one  intermediate  between  the  conditions  now  exhibited  by 
Dinictis  and  Palmonktis,  that  the  premolars  will  be  three  in  the 
lower  and  three  or  four  in  the  upper  jaw,  and  that  altogether  it 
will  display  marked  affinities  in  the  direction  of  the  Nimravidae. 

Conclusions. — The  evidence  which  we  here  present  in  favor 
of  the  derivation  of  the  cats  from  the  Falfeonictidx  is  based  solely 
upon  a  consideration  of  the  teeth  and  of  the  form,  so  far  as  we 
can  judge,  of  the  jaws,  but  it  may  transpire  that  when  the  skeleton 
of  PalaonUtis  is  discovered  there  will  be  difficulties  pre- 
sented which  will  invalidate  this  evidence  ;  and  before  we  are  in 
possession  of  such  facts  any  final  judgment  in  the  matter  must 
be  regarded  as  premature.  However,  we  have  deemed  the  matter 
of  sufficient  importance  to  discuss  it  thus  fully.  The  evidence 
may  be  summed  up  as  follows  : 

In  favor  of  this  genetic  relationship  : 

1.  Pala(mictii  presents  the  same  mode  of  dental  reduction  as  the 

Nimravidae  and  Felidse,  namely  :  rapid  loss  of  the  posterior 
pair  of  upper  and  lower  molars  and  of  the  anterior  pre- 
molars. 

2.  It  presents  the  same  sectorials  as  the  Felidae,  namely :  the 

fourth  upper  premolar  and  first  lower  molar. 

3.  It  presents  the  feline  conformation  of  the.skull. 
Against  this  relationship : 

I.  Palaoniclis  and  Patriofelis  (ulta)  show  an  enlargement  of  the 
fourth  lower  premolar  not  observed  in  the  Felidse. 

a.  The  evidence  rests  solely  upon  the  teeth,  as  the  foot  structure 
and  skeleton  of  Palaonutis  is  unknown. 
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A  conservative  conclusion  based  upon  our  present  evidence  is 
that  the  Pahamidida  were  a  family  of  Creodonis  from  which  the 
Felida  may  have  sprung.  No  other  known  Creodonts  present  so 
many  points  of  resemblance  with  the  cats,  or  the  possibilities  of 
such  derivation. 

The  mode  of  dental  reduction,  the  homologies  of  the  lower 
molar  cusps,  showing  the  rise  of  the  sectorial  by  the  development 
of  the  paraconid  and  protoconid,  are  beautifully  shown  in  the 
above  series  of  figures.    {Fig.  5,  A-G.) 

IV. — Taxonomy     and     Morphology     of      the 
Primates,  Creodonts  and  Ungulates. 

/. —  Wahsatch  Fauna. 

Order  PRIMATES. 

The  collection  is  very  rich  in  the  Lower  Eocene  Monkeys, 
containing  four  specimens  of  Anaptomoiphus,  forty  of  Hyopsodus, 
sixteen  of  Pelycodus,  two  of  tynodonlomys,  and  several  specimens 
which  cannot  be  determined. 

Classification  of  the  Fossil  Primates. — It  seems  probable 
that  the  Anaptomorpbidse  belong  to  the  Lemuroidea,  although 
this  reference  rests  merely  upon  the  external  position  of  the 
lachrymal  foramen  in  the  type  skull  of  Anaptomoiphus  homumulus, 
and  we  have  not  at  present  any  means  of  determining  whether 
the  inferior  caniniform  tooth  is  a  true  canine,  as  in  the  Anthro- 
poidea,  or  is  a  modified  first  lower  premolar  as  in  the  typical 
Lemuroidea. 

The  other  Eocene  Monkeys,  such  as  the  Adapid^e,  the  Notharc- 
tidae  (=  Limnotheridfe,  Marsh),  and  the  Microsyopsids  have 
also  been  usually  placed  in  the  Lemuroidea,  but  there  is  abso- 
lutely no  ground  for  this  reference ;  while  there  are,  on  the  other 
hand,  many  reasons  to  believe  that  they  are  primitive  Anthropoi- 
dea,  and  that  they  bear  somewhat  the  same  relation  to  the  modern 
Anthropoidea  that  the  Eocene  Perissodactyla  bear  to  the  modern 
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Perissodactyla.     At  least,  there  are  no  means  of  separating  them 
from  this  suborder. 

Schlosserwas  the  first  to  unite  the  Eocene  Monkeys  of  Europe 
in  the  '  Anthropomorphx,'  but  he  has  inconsistently  separated 
the  American  Monkeys  as  '  Pseudo-lemuroidea,'  a  division  which 
if  valid  is  preoccupied  by  the  '  Mesodonta '  which  Cope  has 
abandoned. 

Sub-order  LEMUROIDEA. 

Family  ANAPTOMORPHID^  Cope. 

This  family  is  distinguished  by  its  extremely  reduced  dentition 
the  premolars  are  unlike  the  molars,  and  are  y-t  in  number 
there  are  but  two  lower  incisors,  and  apparently  a  true  canine 
the  upper  molars  are  tritubercular ;  the  lower  molars  are  quin- 
quetubercular  or  quad ri tubercular. 

A  comparison  of  Leidy's  type  of  Omomys,  from  the  Middle 
Eocene  (Bridger),  with  Cope's  specimens  and  those  in  the 
American  Museum,  shows  that  it  probably  belongs  in  this  family, 
although  a  small  second  premolar  persists  as  in  the  Wahsatch 
species  of  Anaptomorpkus  {^A.  homumulus),  and  the  chin  is  more 
elongate  and  less  rounded  than  in  A.  temulus  from  the  Bridger. 
In  every  detail  of  dental  structure,  excepting  the  above,  Omomys 
closely  resembles  Anaptomorphus. 

Genus  Anaptomorpbus  Cope. 
It  will  be  remembered  that  Cope's  type  (A.  (emulus)  of  this 
genus  is  a  lower  jaw  with  the  formula  I  j,  C  y,  P  ,,  M  j.  He 
subsequently  referred  to  the  same  genus  the  species  A.  Aomuneu- 
lus,  founded  upon  a  skull  (without  the  jaws)  from  the  Wahsatch. 
It  is  interesting  to  record  the  discovery  of  a  specimen  from  the 
Wahsatch  in  which  a  nearly  complete  lower  jaw  is  associated  with 
upper  teeth  identical  with  those  of  A.  homutuutus. 

Anaptomorpbus  bomunculus  Cope. 
The  best  specimen  (No.  41)  consists  of   portions  of  the  two 
maxillie  containing  two  premolars  and  three  molars,  and  of  a  lower 
jaw  containing  the  corresponding  teeth. 
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As  might  have  been  anticipated,  the  inferior  true  molars  are  in 
a  slightly  earlier  stage  of  evolution  than  those  in  the  Bridger 
species.  Cope  has  described  the  molais  of  A.  amulus  as  "quad- 
ritubercular,"  but  more  strictly  speak- 
ing, the  first  and  second  molars  are 
quinquetubercular,  for  they  display 
rudiments  of  the  fifth  tubercle  or  para- 
conid,  and  are  transitional.  In  the  jaw 
of  A.  homunculus  we  find  the  paraconid 
more  distinct  upon  the  first  true  molar, 
and  gradually  decreasing  in  size  upon 
the  second  and  third.  The  third  and 
fourth  premolars  are  similar  to  those  in 
A.  amulus,  but  the  internal  cuspule  is  not  visible  upon  the  fourth. 
A  more  important  primitive  character  is  indicated  by  a  very  small 
alveolus  for  the  root  of  a  second  premolar  upon  the  outer  side  of 
the  jaw,  so  that  the  formula  of  this  species  should  probably  be 
written  :  Premolars,  '}.  Molars,  \  =  A.  homunculus.  We  can- 
not determine  whether  there  is  also  a  trace  of  the  second  pre- 
molar in  the  maxilla.  Three  other  specimens  (Nos.  42,  43,  44) 
may  be  similarly  referred. 

Order  CREODONTA  Cope. 

This  order  is  represented  in  the  collection  by  specimens  be- 
longing to  all  the  known  Wahsatch  families,  namely  the  new 
family  Pal ieonict idle,  the  Oxysnidse,  the  Miacidfe,  the  Proviver- 
ridiC,  the  Mesonychidae  and  the  Arctocyonidje, 

Family  PAL^ONICTID^. 

The  material  at  our  disposal  indicates  that  Palceomctis  belongs 
to  a  distinct  family  of  Creodonts.  Cope  has  in  fact  placed  it 
with  AmUoctonus  in  the  Ambloctonidse,  although  he  misinterpreted 
the  dental  formula  of  Ambloctonus,  owing  to  the  extremely  frag- 
mentary condition  of  the  type. 

It  is  important  to  distinguish  these  forms  clearly  from  the 
Oxysenidie,  with  which  .they  present  a  superficial  resemblance. 
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PaleeonicHda. 
Face  short.  Fourth  upper  premolar 
and  first  lower  molar,  only,  devclopiog 
into  sectorial.  Dental  reduction  the 
same  as  In  Felidx  {i.i..  m.  \  and  | 
disappear). 


Oiyanida. 
Face  long.  Fourth  upper  premolar 
and  first  upper  molar,  Srst  and  second 
lower  molars  developing  into  sectorials. 
Dental  reduction  unlike  l;bat  in  Felida; 
(i.^.,  m.  \  disappear). 

The  Palsonictidx  are  distinguished  readily  from  the  Proviver- 
ridae  (to  which  the  contemporary  StypolopAus  belongs)  by  the 
extreme  reduction  of  the  upper  and  lower  true  molars. 

Family  Palaonictida. 

Falaimielit :  I  f ,  C  |,  P  J,  M  f.     Second  uptH 

lower  molar  with  well-developed  talon.   Fir^t  k 
Ambloctatiut:  1 1,  C  |,  P  },  M  J.    Second  upper  molar  absent.    Second  lower 

molar  with  talon  rudimentary  or  wanting. 
Fairiofelis  .■  I  ?,  C  j,  PI.  M  {.    (First  lower  molar  sub-sectorjal.) 

Genus  Paisonictis  De  BlaimnlU. 

p.  gigantia  Ds  Blainville.     Talon  of  second  lower  molar  long,  with  three 

cusps.     (Suessonian  of  France,) 
P.  occidentaUs,  sp.  nov.    Talon  of  second  tower  molar  short,  with  a  single  cusp. 

I  of  A      ■      ■ 


(Wahsatch  of  America.) 

Genus  Ambloctonus  Cope. 


Genus  Patriofelis  Leidy. 


SI  reduced  t( 


P.  ulta  Lkidv.     Fourth  lower  premolar  larger  than  first  molar. 

P.  Uidyaniu,  sp.  nov.     Founh  lower  premolar  smaller  than  liisl  molar. 

Palsconictis  occidentalis,  sp.  nov. 

PlJlTE   IV. 

!t  is  important  to  establish  at  the  outset  the  generic  status  of 
the  type  specimen.  Its  reference  to  Palaonictis  rests  upon  the 
absolute  similarity  of  detail  in  the  structure  of  the  lower  teeth 
with  those  of  De  Blainville's  types,  which  are  two  fragmentary 
lower  jaws  containing  the  third  and  fourth  premolars  and  two 
molars.  The  specific  distinction  of  P.  occidentalis  is  the  degen- 
eration of  the  talon  of  the  second  lower  molar.  Ambloctonus  is 
very  close  to  Palaonictts,  if  not  actually  identical,  but  it  may  for 
the  present  be  distinguished  by  the  presence  of  but  one  upper 
molar.     (See  Fig.  5,  D,  E,  F,  G.    Also  Fig.  8.) 
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The  skull  of  the  t)rpe  (No.  1 10)  of  this  species  has  been  described 
aoder  Section  III,  page  96.  The  dentition  is  that  of  a  young  indi- 
vidual, and  is  beautifully  preserved.  Both  of  the  rudimentary 
second  upper  molars  were  procured,  but  one  of  them  was  unfor- 
tunately lost.  No  other  remains  were  found.  All  the  characters 
of  the  skull  and  teeth  are  brought  out  in  the  lithographic  plate. 

The  animal  was  one-fourth  larger  than  the  American  Puma 
(Felts  cotu(flor),  and  slightly  larger  than  either  of  the  specimens 
referred  to  PalnonUtis  giganUa  by  De  Blainville  and  Gaudry. 
As  in  F.  coTUolor  the  lower  incisors  are  of  nearly  equal  size ;  while 
the  upper  increase  rapidly  outwards,  the  first  being  very  small 
and  the  third  being  large  and  caniniform.  The  canines  are  large, 
vertically  striated  and  recurved ;  they  exhibit  an  internal  ridge 
extending  from  the  posterior  base  to  the  apex. 

Lower  Serits. — The  first  lower  prerooUr  is  loir  and  obtuse  with  a  distinct 
talon.  The  second  has  a  pointed  protocone,  a  more  elevated  talon,  and  a  faint 
ex^mal  cingnlum.  The  third  has  a  higher  protocone,  a  prominent  basal  cusp, 
and  distinct  externa]  and  internal  cingula.  The  fourth  premolar  is  tricuspid, 
and  eihibiis  a  cusp  analogous  to  the  paracone  (letartocone,  Scott) ;  also  the 
more  elevated  basal  cusp,  rising  from  the  talon  and  analogous  to  the  hypoconid 
(=deuteroconid,  Scott).  The  cingulum  completely  encircles  the  crown,  except 
at  the  ends,  and  upon  the  inner  side  of  the  talon  is  marlied  by  a  little  tubercle. 
The  first  trtle  molar  is  a  fine  example  of  the  typical  ' '  tuberculo-sectorial  "  lype. 
The  elevated  trigonid  supports  the  lofty  protoconid  and  subequal  para-  and 
metaconids,  wliile  the  talon  supports  three  subequal  cusps,  the  hypoconid,  the 
hypoconulid  or  posterior  intennediate  cusp,  and  the  entoconid.  The  second 
molar  is  of  much  smaller  size  ;  the  trigoa  t>eais  a  reduced  metaconid,  white  the 
talon  is  still  more  reduced  by  the  loss  of  the  two  internal  cusps,  the  hypoconid 


Upper  Seriti. — The  first  upper  premolar  is  small  and  single  fanged,  with  a 
ntnute  basal  cusp.  The  second  has  quite  a  prominent  basal  cusp  with  a  faint 
external  and  an  inlcmal  cingulum  shelf.  The  third  premolar  hasaltnosta  blade 
or  shear  formed  by  the  protocone  and  deuterocone  or  basal  cusp,  and  a  crenale 
dngnlnm  shelf.  The  fourth  premolar  is,  we  believe,  the  incipient  sectorial ;  it 
has  the  three  external  cusps  which  compose  the  upper  sectorial  of  FeUt,  bui  the 
middle  cusp,  or  protocone,  is  much  the  most  prominent ;  this  with  [he  posterior 
cusp  (deuterocone)  forms  a  sharp-edged  shear,  gainst  which  abuts  the  shear 
formed  by  the  paraconid  and  metaconid  of  the  first  lower  molar,  flerein  lies  a 
close  resemblance  to  the  relations  of  these  two  teeth  in  the  Felidze,  and  these 
molars  furnish  a  simple  key  to  tbe  feline  sectorials,  as  shown  in  the  accompany- 
(Fig-  70 
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Kig.  I.  The  homologies  at 
the  Ho(u  Cuipi  [n  the  Vclida. 
A.PaUBmiclUoccidi,  "  - 
Ftlis  amaHar.    dt.  dc 


The  transform  at  ioQ  of  the  feline  upper  premolar  has  taken 
place  by  the  subequal  development,  A,  B,  of  the  three  external 
cusps,  te,  pr,  and  de,  and  by  the  shifting  forward  of  the  internal 
cusp  ir.  Meanwhile  the  lower  molar 
has  lost  the  entire  talon  {k^,  hf,  ef^)  and 
the  metaconid  {m/')  is  reduced  to  a  rudi- 
mentary stage  in  which  it  is  barely 
perceptible.  This  conforms  with  the 
description  of  this  transformation  given 
by  Cope,'  but  adds  a  more  exact  state- 
ment of  the  homologies  of  the  cusps. 
The  degeneration  of  the  metaconid  is 
well  shown  in  the  series  of  sectorials 
exhibited  in  Fig.  5. 

The  reduced  condition  of  the  upper 
true  molars  of  Palaonietis  is  most  re- 
markable in  an  animal  of  such  an  early 
period  as  the  Wahsatch.  The  third  mo- 
lar has  disappeared  entirely,  the  second 
has  been  reduced  to  an  extremely  small  rounded  tooth  ;  the  first 
molar  is  already  smaller  than  the  fourth  premolar.  The  pattern 
of  the  first  upper  molar  is  somewhat  similar  to  that  of  Oxyana, 
but  the  protocone  is  directly  internal  instead  of  being  pushed 
forwards ;  the  external  cusps,  paracone  and  metacone,  are  sub- 
equal  and  slightly  compressed  ;  on  the  trigon  between  these  high 
cusps  and  the  low  protocone  are  small  intermediate  tubercles,//, 
and  ml.  There  is  a  prominent  cingulum  and  a  posterior  basal 
cusp. 

AmbloctODus  sinosus  Cope. 

The  skull  of  Palmonictis  renders  a  great  indirect  service  in  en- 
abling us  to  clear  up  the  structure  of  the  enigmatical  Ambloetonus. 
This  was  established  upon  a  much  fractured  maxilla  and  man- 
dible, by  which  Cope  was  wholly  misled  as  to  the  notation  and 
homologies  of  the  teeth  and  the  relationships  of  the  genus, 
although  in  the  '  Tertiary  Vertebrata '  he  placed  it  near  Palao- 
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metis.    Schlosser  has  rightly  discerned  the  resemblance  between 
these  forms. 

The  accompanying  figure  presents  our  interpretation  of  this 
fractured  type.  There  are  two  lower  molars  and  but  a  single 
upper  molar  ;  the  maxilla  turns  sharply  in  behind  the  first  molar, 


and  leaves  no  doubt  as  to  the  absence  of  both  the  second  and 
third  upper  molars.  The  gap  between  the  fourth  premolar  and 
first  molar  does  not  contain  an  extra  tooth,  as  Cope  supposed. 
The  tooth  Cope  mistook  for  the  first  molar  is  really  the  fourth 
premolar ;  the  gap  in  (he  jaw  closes  up  when  the  matrix  is  re- 
moved. The  superior  formula  was  therefore  undoubtedly  p=4, 
m=i. 

This  interpretation  is  supported  by  the  structure  of  the  lower 
molars,  i.e.,  by  the  marked  degeneration  of  the  talon  of  m3 
which  it  is  obvious  has  nothing  to  abut  against  in  the  upper  jaw. 
Two  stages  in  the  reduction  of  this  talon  are  shown  in  Fig,  5; 
in  the  type  specimen  D,  there  is  no  talon  ;  in  a  second  specimen, 
rightly  associated  with  the  genus  by  Cope  {see  Fig,  5,  E),  there  is 
a  rudimentary  talon,  /. 
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Family  OXY^NID^  Cope. 

This  family  is  represented  in  the  collection  by  ei^jht  specimens 
belonging  to  the  two  well-known  Wahsatch  species,  O.  lupitta  and 
O.  forcipata. 

Genus  Oxyxna  Cope. 

They  enable  us  to  add  several  important  family  and  generic 
characters.  Cope  has  defined  the  genus  as  probably  possessing 
no  inferior  incisors,  (i)  We  find  that  there  are  three  incisors  in 
both  the  upper  and  lower  jaws,  as  in  Palaonictis.  (2)  A  tarsus  of 
P.  foreipaia  in  the  collection  does  not  support  Cope's  view  that 
there  was  a  cleft  between  the  third  and  fourth  digits.  (3)  There 
is  an  os-centrale  in  the  carpus.  (4)  The  lumbar  vertebrx  have 
involuted  zygapophyses.  (5)  The  femur  has  a  faint  rugosity 
representing  the  third  trochanter. 

Oxyaena  lupina  Cope. 

We  have  referred  to  this  species  portions  of  three  lower  jaws 
(Nos.  loa,  103,  104),  and  a  fragmentary  lower  molar  (No.  105) ; 
also  the  fairly  complete  skeleton  and  teeth  of  a  single  individual 
(No.  107). 

The  Mtinus  of  Oxyana. — As  noted  by  Cope,  the  skeleton  of 
Oxymna  is  much  smaller  and  lighter  in  proportion  to  the  skull 
than  in  the  Carnivora. 

The  scaphoid  rests  upon  the  trapezium,  trapezoid  (which  is  the 
only  carpal  missing),  and  centrale.  It  is  entirely  distinct  tram 
the  lunar.  The  lunar  rests  inferiorly,  by  nearly  subequal  facets, 
upon  the  centrale  and  unciform,  with  a  narrow  anterior  and 
broad  posterior  contact  with  the  magnum.  The  cuneiform  rests 
upon  the  oblique  outer  surface  of  the  unciform.  The  trapezium 
is  depressed  so  as  to  form  a  lateral  internal  support  for  the  second 
digit.  The  magnum  presents  a  subquadrate  anterior  outline. 
The  unciform  has  an  internal  contact  with  the  middle  digit,  and 
an  oblique  external  facet  for  the  fifth.  The  metapodials  are  much 
shorter,  more  spreading,  and  less  firmly  interlocking  than  in  the 
Felidae. 
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Skeleton  of  the  limbs  and  Arches. — The  humerus  has  a  very 
promioent  deltoid  ridge,  and 
an  entepicondylar  foramen  ;  the 
trochlea  presents,  anteriorly, 
subequal  faces  for  the  radius 
and  ulna.  The  ulna  presents, 
distally,  two  facets — one  for  the 
radius,  the  other  for  the  cunei- 
foTin.  The  femur  presents  a 
pit  for  the  round  ligament,  a 
prominent  lesser  trochanter, 
and  a  slight  rugosity  represent- 
ing the  third. 

The    lower  jaw    presents    a 

broad  thin  angle,  and  a  sharp 

narrow  coronoid  process.     The 

"'         "I  roller   of    the   condyle  tapers 

Fig.  a.    Oxjsna  lutina.    Ricbi  naniu.  ,  ,  .       _  , . 

■uinTmi  lize.  '  '  •  sharply,  as  m  Felts. 

Oxyxna  forcipata  C<^e. 

We  have  referred  to  this  species  portions  of  two  skeletons 
(Nos.  108,  109),  distinguished  by  the  heavy  character  of  the 
bones.  They  include  a  tarsus,  which  agrees  closely  with  that  re- 
ferred to  this  species  by  Cope,  with  the  exception  noted  above. 
The  former  has  two  lower  teeth  associated  with  it,  but  they  are 
so  broken  that  the  reference  is  uncertain.  A  jaw  (No.  106),  con- 
taining fragmentary  molars,  may  also  be  placed  here. 

The  tarsus  (No.  109)  is  extremely  interesting,  as  it  appears  to 
prove  that  Cope  is  mistaken  in  his  description  of  the  hind  foot  of 
Oxyana.  The  calcaneum  is  complete  and  presents  an  oval  ectal 
facet  and  a  subcircular  sustentacular  facet.  The  astragalus  lacks 
the  outer  portion  of  the  tibial  trochlea ;  Cope's  figure  indicates 
that  the  tibial  facet  is  very  limited  in  the  fore  and  aft  direction, 
and  that  t^ierefore  Oxyana  was  a  plantigrade ;  unfortunately  this 
pes  does  not  throw  any  light  upon  this  point.  A  very  striking 
feature  of  the  foot  is  the  broad  contact  between  the  cuboid  and 
astragalus ;  the  cuboid  is,  as  represented  by  Cope,  directed  out- 
wards, but  the  ectocuneiform  is  in  close  contact  -with  it,  proving  that 
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there  could  not  have  been  a  cleft  between  the  third  and  fourth  toes. 
The  entocuneiform  is  a  high  narrow  bone ;  the  mesocuneiform 
was  evidently  shorter. 

The  femur  {No.  io8)  is  remarkable  for  its  heavy  distal  ex- 
tremity, and  its  clumsy  tibial  and  patellar  facets.  The  tibia  is 
correspondingly  massive.  The  dorsals  and  lumbars  are  partly 
preserved.  The  latter  have  a  short,  rather  obtuse,  transverse 
process,  and  elevated  zygapophyses  interlocking  by  strongly  con- 
cavo-convex facets. 

Family  PROVIVERIID^. 
Genus  Stypolophus  C(^. 
This  genus  is  represented  by  eight  specimens  (Nos.  94-101), 
some  of  which  are  in  good  preservation.  There  are  three  speci- 
mens (Nos.  96,  97,  98)  belonging  to  S.  whitia  Cope;  two  are 
referred  to  the  smaller  form  S.  viverrinus  Cope  (Nos.  94,  95)  ; 
and  one  well-preserved  specimen  is  much  larger  than  any  form 
of  Stypolophus  hitherto  described  (No.  99). 

Family  MIACID^. 

Genus  Miacis  Cope. 

First  true  molar  tuberculo-SMtorial ;  second 

Miacis  canarus  Cope. 
A  lower  jaw  (No.  83),  which  represents  this  species,  has  the 
symphyseal  region  well  preserved,  and  enables  us  to  determine 
the  alveoli  of  three  ineisors,  the  number  of  these  teeth  having 
been  hitherto  unknown.  The  symphysis  is  narrow,  and  the 
alveoli  are  very  crowded,  indicating  that  the  incisors  were  rather 
small.  As  described  by  Cope,  the  canine  is  targe  and  compressed ; 
the  first  premolar  is  single  rooted ;  the  second  has  two  small 
roots ;  the  third  is  larger ;  the  fourth  consists  of  a  trenchant 
pTotocone,  with  faint  anterior  and  a  well-defined  posterior  basal 
cusp.  The  first  molar  is  tu  be  re  ulo- sectorial,  with  a  rounded 
talon  ;  the  second  is  tubercular  ;  the  third  is  missing,  and  is  rep- 
resented only  by  the  small  alveolus. 


^yGoo'^lc 


No.    I.]         Osborn  and  Wortman  on  Fostil  Mammals.  m 

There  is  a  single  second  or  third  upper  molar  of  the  right  side 
belonging  to  another  individual  (No.  85),  which  we  provisionally 
refer  to  Afiaeis.  It  is  distinguished  from  the  corresponding  teeth 
in  Stypolophm  by  the  broad  external  extension  of  the  cingulum 
which  supports  no  less  than  four  low  conical  cusps  outside  of  the 
typical  pair  of  external  cusps — the  paracone  and  metacone.  The 
intermediate  tubercles  are  fairly  well  developed ;  the  protocone 
is  prominent. 

Several  other  specimens  can  only  be  provisionally  determined. 
A  fragment  (No.  84),  containing  the  two  lower  tuberculars,  we 
refer  to  M.  brei'irostris,  as  it  is  found  in  the  Wind  River.  A 
second  specimen  (No.  87)  contains  a  first  lower  tubercular  of  an 
individual  much  smaller  than  M.  eanavus,  and  there  is  a  still 
smaller  specimen  (No.  86),  which  agrees  in  size  with  Af.  edax 
Cope,  from  the  Bridger. 

Genus  DidymictiS  Cope. 

This  genus  is  characterized  by  two  lower  molars,  one  of  which 
is  of  a  tu  be  re  ulo- sectorial  type,  while  the  other  is  tubercular  and 
usually  is  a  long  somewhat  narrow  tooth.  A  well-preserved 
anterior  triangle  (trigonid)  characterizes  the  Wahsatch  species. 
The  following  determinations  are  not  critical ;  they  are  based 
wholly  upon  Cope's  diagnoses. 

The  two  smallest  jaws  in  the  collection  may  be  referred  to  the 
smallest  form,  D.  dawkinsianus  Cope  (Nos.  89,  90).  Together 
they  contain  the  third  and  fourth  premolars,  and  first  and  second 
molars.     They  are  even  smaller  than  Cope's  types. 

A  much  larger  individual  (No.  92)  agrees  with  the  type  of 
D.  curiidem  Cope ;  this  contains  the  first  and  second  molars. 
The  second  molar,  which  has  not  been  previously  described,  is 
long  and  rather  narrow,  with  the  typical  three  tubercles  upon  the 
trigonid  and  an  elevated  talonid.  A  second  specimen  (No.  93), 
containing  the  fourth  premolar  and  first  molar,  may  be  referred  to 
the  same  species,  although  the  individual  is  somewhat  smaller. 

£>.  Upiomylus  Cope  is  represented  by  the  posterior  portion  of  a 
right  mandible,  an  upper  molar  and  numerous  fragments.  The 
upper  molar  resembles  those  of  Slypolophus  whitia ;  it  has  a  single 
prominent  tubercle  upon  the  external  cingulum. 
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Family  MESONYCHID^  Cope. 
This  family,  which  is  so  well  known  through  the  writings  of 
Cope  and  Scott,  extended  from  the  Puerco  into  the  Bridger  period. 
It  is  represented  in  the  present  collection  by  two  species  of  Pachy- 
ana,  one  of  them  new,  and  by  a  small  jaw  which  we  provisionally 
refer  to  Dissacus,  a  genus  hitherto  found  only  in  the  Puerco, 

Dissacus  leptognathus,  sp.  nov. 
The  species  is  distinguished  from  the  Puerco  forms  (Z>.  nasofo- 
vius  and  D.  carnifex    Cope)  by  the  extreme  reduction  of  the 
postero-intemal  cusp  (metaconid)  of  the  trigon,  which  is  partly 
separated  from  the  protoconid. 

The  type  is  a  portion  of  a  small  right  mandible  (No.  78),  con- 
taining the  second  true  molar  complete  and  the  broken  crowns 
of  the  first  molar  and  fourth 
premolar.  It  is  reproduced, 
natural  size,  in  the  accompany- 
ing figure,  and  is  about  half  as 
large  as  the  types  of  the  Puerco 
species.  The  characters  of  the 
li^  ir^M^^nii-  molar  cusps  are  evidently  trans- 
itional between  those  of  Diss- 
acus  and  Pachycena,  so  that  the  species  might  be  referred  to  the 
latter  genus. 

The  fourth  premolar  has  a  single  main  cone,  the  protoconid, 
and  a  sharp  thin  basal  cusp  or  talon.  The  second  molar  has  a 
small  paraconid  in  the  same  line  with  the  protoconid  ;  the  latter 
has  a  faint  trace  of  the  metaconid  upon  its  inner  slope  ;  the  hypo- 
conid  is  proportioned  as  in  Pachyana. 

Pachyzna  ossifraga  Cope. 

The  Wahsatch  Pachyana  is  distinguished  from  Mesonyx  of  the 
Bridger  by  the  possession  of  three  true  molars  in  both  jaws.  The 
formula  is  I  |,  C  j,  P  },  M  \.  The  last  upper  premolar  is 
molariform. 

The  only  Wahsatch  species  hitherto  known  is  the  P.  {Mesonyx) 
ossi/raga  Cope.     We  find  three  specimens  in  the  collection  which 


^yGoo'^lc 


No.   I.]        Osbern  and  Wartman  on  Fassil  Matnmals.  113 

we  can  refer  to  this  species.  They  consist  of  scattered  lower 
teeth  (No.  74) ;  a  fairly  perfect  left  mandibular  ramus,  containing 
the  third  and  fourth  premolars  and  first  molar  (No.  75) ;  and  a 
single  lower  molar  (No.  76). 

Pacbysna  gigantea,  sp.  nov. 

This  species  is  founded  upon  a  series  of  finely -pre  served  upper 
cheek  teeth  tacking  only  the  first  premolar.  The  specific  distinc- 
tions from  P.  ossifraga 
are  very  marked  : — (a)  the 
presence  of  a  metacone 
upon  the  third  upper 
molar  ;  (*)  the  more  com- 
plex structure  of  the  third 
and  fourth  premolars;  (f) 
the  very  broad  crenate  ex- 
ternal cingulum  ;  {d)  the 
relatively  smaller  size  of 
the  metacone  in  the  mo- 
lars. 
J  A  The  name    is   given  in 

reference  to  the  very  large 
size  of  the  animal.     Prof. 
Cope   estimates   that   P. 
B5i5ot'.TP.jni^';!3^Cf^.'.  ^"^p^k^    ossifraga  was  as  large  as 
™f'-'jp-\iv^,]S^n\ivHTo^t<«\^eau>\t.,a.^'c    (he   lafeest    Grizzly  Bear 

n«n  (NatlDlul  Miueum).     Both  figures  natunl  <iic,  "  .1  " 

( Ursus  horribiUs).  Prof. 
Scott'  has  shown,  however,  that  the  Mesonychidfe  were  character- 
ized by  very  large  heads,  and  small,  rather  feeble  bodies.  Even 
with  this  reservation,  while  M.  lanius,  as  restored  by  Scott,  was 
4j^  feet  long,  P.  ossi/raga  must  have  been  over  five  feet,  and 
P.  giganlea  was  over  seven  feet  or  more  than  two  metres  in  length. 
This  is  by  far  the  largest  of  the  Creodonta  excepting  the 
Mesonyx  uin/ensif  of  the  upper  Eocene. 

The  main  features  of  the  teeth  are  (i)  the  very  prominent  cin- 
gulum ;  (2)  the  small  size  of  the  second  external  cusp  (metacone)  ; 

'  jDUm.  Aad.  Mil.  5d.  PhiU.,  Vol.  IX,  >d  Set.,  PI.  VI,  iSSfi. 
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{3)  the  prominent  ridge  upon  the  postero-exteroal  slope  of  the 
protocone. 

The  second  premolar  is  fractured  upon  the  inner  side,  leaving 
us  in  doubt  as  to  whether  there  was  an  internal  cusp.  The  pro- 
tocone is  a  high  and  compressed  cone  with  a  slightly  ovate  pos- 
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terior  edge.  In  the  third  premolar  the  postero-intemal  cingulum 
rises  into  the  basal  talon  (deuterocone) ;  also  into  the  internal 
basal  shelf  (trittocone),  proving  that  both  these  cusps  arise  as 
cingules  in  the  premolar  series.  The  corresponding  tooth  in  P. 
ossi/raga  has  no  internal  lobe,  as  figured  by  Cope.  The  next 
tooth  is  completely  molariform ;  it  is  much  larger  than  the  pre- 
ceding, and  much  more  worn  than  the  first  molar,  suggesting  the 
possibility  that  it  may  be  a  milk  tooth,  or  that  in  this  species  the 
fourth  premolar  may  receive  an  unusual  amount  of  wear.  Since 
all  the  teeth  are  isolated  the  position  of  the  premolars  is  some- 
what uncertain. 

The  first  true  molar  presents  a  complete  external  cingulum  ris- 
ing at  either  end  of  the  external  lobe  into  high  cingules ;  the 
metacone  is  much  smaller  than  either  the  protocone  or  paracone. 
The  second  and  third  true  molars  exhibit  a  alight  reducdon  in 
size  ;  the  external  cingulum  is  less  complete,  and  the  metacone 
is  gradually  reduced. 

Another  specimen  (No.  73),  belonging  to  the  same  species, 
confirms  the  characters  here  assigned  as  distinguishing  P.  gigantea 
from  P.  ossi/raga.  In  the  true  molars  which  are  all  well  pre- 
served, the  metacone  is  even  more  reduced  than  in  the  type. 

In  premolar  development  P.  gigantea  is  more  progressive,  but 
in  the  typical  structure  of  the  third  ^olar  it  is  more  primitive 
than  P.  ossi/raga. 
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The  homologies  of  the  lower  molar  cnsps  of  these  genera  are 
rendered  fairly  certain  by  their  derivation  from  those  of  Zh'ssaeusj 
the  anterior  cusp  is  the  paraconid,  the  middle  cusp  is  the  proto- 
conid,  the  posterior  cusp  is  the  hypoconid,  the  metaconid  has 
entirely  disappeared.  The  homologies  of  the  upper  cusps  are 
somewhat  uncertain  ;  they  appear  to  represent  the  typical  trigo- 
Qodont  pattern  with  the  protocone  as  the  internal  apex,  and  the 
paracone  and  metacone  as  the  external  hase. 

Family  ARCTOCYONID^  Cope. 

In  this  family  we  include  the  Creodonts  with  low  crowned  tu- 
bercular molars,  as  distinguished  from  those  with  one  or  more 
sectorial  teeth.  It  contains  Arctocyon,  hitherto  found  only  in 
France.  We  may,  with  Schlossei,  provisionally  add  some  of  the 
forms  described  by  Cope  under  Mieclanus  of  the  American  Puerco, 
and  increase  the  list  by  Anacodou  of  the  Wahsatch. 

Anacodon  was  founded  by  Cope'  in  1881  upon  a  portion  of  a 
lower  jaw  and  some  fragmentary  lower  molars.  It  has  since  re- 
mained one  of  the  enigmas  of  the  Wahsatch  fauna.  He  placed 
it  provisionally  in  the  PhenacodontidEe.'  The  more  complete 
material  at  our  disposal  still  leaves  its  position  somewhat  uncer- 
tain, since  we  have  no  remains  of  the  skeleton,  but  renders  it 
very  probable  that  it  is  a  Creodont  of  a  highly  specialized  type. 

Anacodon  ursidens  Cope. 

Dcniitioa  I  1,  C  ),  P  J,  M  |.  Upper  molars  trilubercular  with  a  small  hypo- 
cxne.  Lower  moUrs  quadritubercalar.  Premolars  smalt,  reduced  in  sait  and 
Dumber.     Coronal  pattern  obscured  by  crenulation  o(  enamel. 

There  are  three  specimens  in  the  collection,  all  of  which  were 
found  in  the  uppermost  Wahsatch  strata.  The  first  (No.  So)  is 
a  fragment  of  a  lower  jaw  with  the  first  and  second  molars  in  situ. 
The  second  (No.  81)  consists  of  portions  of  two  jaws  with  three 
molars,  two  premolars,  and  three  upper  molars.  The  third  (No. 
83)   includes  a  palate  with  the  upper  molars  and  one  premolar 
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(Fig.  13)  and  the  first  and  second  lower  molars.  The  latter  cor- 
responds in  size  with  the  type  of  A.  ursidens  Cope.  The  former 
two  are  smaller,  but  cannot  be  distinguished  specifically.  Both 
upper  and  tower  series  present  a  large  second  true  molar,  in  front 
of  which  the  teeth  diminish  rapidly  in  size,  the  fourth  premolar 
is  decidedly  smaller  and  simpler  than  the  first  molar.  The  third 
premolar  in  the  lower  jaw  is  a  diminutive  tooth  ;  this  is  preceded 
by  a  diastema  indicating  that  the  first  and  second  premolars  were 
still  more  reduced  or  possibly  wanting.  The  first  characteristic 
of  the  genus  therefore  is  the  striking  reduction  of  the  premolars 
which  sharply  distinguishes  it  from  any  of  the  Ungulates,  as  well 
as  from  any  known  Creodonts. 


The  second  characteristic  is  the  excessive  number  of  minute 
tubercles  which  cover  the  crown,  and  the  extremely  depressed 
summits  of  the  cusps. 

The  upper  true  molars  (Fig.  13,  £,  C),  are  completely  sur- 
rounded by  a  cingulum,  and  upon  the  roughened  unworn  surface 
of  the  second  we  can  just  distinguish  faint  traces  of  the  intermedi- 
ate conules,//and  ml.  Even  the  proiocone  is  depressed  ;  the 
talon  is  well  developed  in  m2,  giving  the  crown  a  subquadrate 
outline,  but  mi  and  mj  are  more  triangular.     There  is  in  fact  no 
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evidence  of  a  hypocone  upon  mj,  and  it  is  feebly  developed  upon 
mi.  The  external  cusps, /a  and  me,  constitute  the  most  elevated 
portions  of  the  trigon.  Only  one  upper  premolar  is  preserved  ; 
this  shows  an  elevated  external  cusp,  and  prominent  internal 
cusp  ;  in  front  of  this  is  the  alveolus  of  a  small  bifanged  third 
premolar. 

The  lower  molars  (Fig.  13,  A),  consist  of  four  cusps  only — the 
protoconid,  metaconid,  hypoconid  and  entoconid.  There  is  no 
trace  of  the  paraconid  or  fifth  citsp  ;  and  the  hypoconulid,  which 
is  so  prominent  in  Phtnacodus  and  the  Wahsatch  Ungulates  gen- 
erally, is  very  faintly  indicated  in  mt  and  mi  by  a  slight  elevation 
between  the  posterior  pair  of  cusps.  The  third  lower  molar, 
however,  has  a  well -developed  third  lobe,  which  invariably  arises 
in  the  mammalia  by  a  backward  extension  of  the  hypoconulid. 
Unlike  the  upper  molars  there  is  no  trace  of  a  cingulum.  The 
fourth  lower  premolar  is  just  emerging  from  the  jaw  (No,  81). 
[t  is  only  two-thirds  the  length  and  width  of  the  first  molar,  thus 
presenting  an  extremely  unique  disproportion  ;  it  consists  of  a 
symmetrical  protocone,  with  a  concave  posterior  face  and  very 
slight  indication  of  a  talon.  The  third  premolar  is  a  diminutive 
tooth' of  the  same  form.     In  front  of  this  is  a  diastema. 

The  characters  and  dimensions  of  the  jaw  are  shown  in  the 
accompanying  figure.  The  jaw  was  stout  with  a  deep  masseteric 
fossa.  As  regards  the  general  structure  of  the  dentition  we  must 
emphasize  the  following  peculiarities  : 

I.  The  enlargement  of  the  second  molar  in  both  jaws,  the 
smaller  size  of  the  first  and  third,  and  the  very  marked  reduction 
of  the  entire  premolar  series.  There  is  no  evidence  that  there 
were  more  than  two  premolars,  and  these  were  very  small. 

z.  The  degenerate  condition  of  the  cusps  of  the  molars,  and 
the  formation  of  innumerable  secondary  tubercles  or  crenations. 

3.   The  probable  presence  of  a  wide  diastema. 

Altogether  Anacodon  was  a  degenerate  and  highly  specialized 
animal. 

As  regards  its  affinities  they  are  certainly  nearer  Aulocyon  than 
any  other  known  fossil  form,  in  fact  there  are  many  striking  re- 
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semblances  between  these  Wahsatch  and  Suessonian  (Cemaysian) 
genera.'  The  older  species  of  Areiocyon,  the  A.  frimaevus  of  de 
la  F^re,  have  four  complete  premolars  and  are  much  larger,  but 
the  type  of  the  more  recent  species  A.  gervaisii  (type  of  Hyodec- 
tes  Cope)  has  but  three  premolars,  and  is  of  exactly  the  same 
size  as  our  smaller  specimens  of  Anaeodon ;  in  this  species  the 
anterior  premolars  pmz  and  pmj  are  being  rapidly  reduced 
(Lemoine,  op.  cit.,  Plate  II),  although  the  fourth  is  still  of  large 
size.  Further  similarities  are  seen  in  the  absence  of  the  paraco- 
nid  in  the  lower  molars,  in  the  broad  cingulum  of  the  upper 
molars,  but  mainly  in  the  proportions  of  the  upper  molars 
(Osbom,  op.  cit.,  fig.  4),  and  relative  development  of  the  hypo- 
cone.  Lemoine  has  figured  accessory  tubercles  upon  the  lower 
molars  of  A.  gerraisii. 

The  main  difference  between  Anacodon  and  Arctocyon  is  the 
greater  reduction  in  the  premolars  of  the  former.  In  the  suc- 
cessive species  of  Arctocyon  we  however  observe  marked  incipient 
tendencies  to  premolar  reduction,  which  may  have  been  carried 
further  in  Anacodon. 

If  these  views  are  supported  by  additional  evidence,  we  shall 
regard  the  bunodont  Creodonta  as  first  seen  in  Miocleenus  of  the 
Puerco,  again  represented  in  Arctocyon  belonging  to  a  period 
overlapping  the  Puerco  and  Wahsatch,  and  culminating  in  the 
summit  of  the  Wahsatch  in  Anacodon. 

Order  AMBLYPODA   Cope. 

Suborder  PANTODONTA'  Cope. 

Family  CORYPHODONTID^  Cope. 

Genus  Corypbodon  Owen. 

The  collection  is  very  rich  in  remains  of  Ceryphoion,  the  typical 

genus  of  the  Wahsatch  beds,  including  one  specimen  represented 

by  the  fore  and  hind  limbs,  feet  and  pelvis ;  the  cervical  vertebrae 

>  S«  Umoine.  Elude  du  G«nce  Ardiocyon.  Ann.  d.  Sdencu  Nalunllo,  July,  1878.  Vol. 
VIII.  No.  I.  Alio  Oiboni.  A  Review  o[  ihe  CeniavHU  Mammalia.  Proc.  Acad.  Nat.  5d., 
Phila.,  189a,  p.  51. 

>  This  ia  cquivalenl  to  the  CoryphodDatia  of  Manh. 
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and  upper  molars  of  another  individual ;  a  complete  series  of 
upper  teeth  of  the  largest  type ;  upper  and  lower  jaws  of  another 
specimen  ;  the  lower  jaws  of  a  young  individual  containing  the 
milk  dentition;  and  a  large  number  of  isolated  teeth,  limb-bones, 
foot-bones  and  vertebm. 

All  the  specific  determinations  proposed  by  Cope  have,  with 
the  exception  of  the  types  of  C.paekypus  and  of  C.  anax,  been 
based  upon  the  teeth,  and  the  ptesent  collection  has  materially 
aided  in  clearing  up  the  great  confusion  in  nomenclature.  Mr. 
Charles  Earle,  Assistant  in  Paleontology,  has  undertaken  a  com- 
plete revision  of  the  nomenclature  of  the  American  Coryphodon- 
tidse  which  will  soon  be  published  in  this  Bulletin.  We  are  in- 
debted to  him  for  all  the  determinations  and  references  here 
made. 

Coryphodon  radiaos  Cope. — This  species  is  represented  by 
a  complete  series  of  maxillary  teeth,  and  the  cervical  vertebra  of 
one  individual  (No.  274),  There  is  alsg  a  complete  series  of 
inferior  molars,  premolars  and  canines  (No.  159).  Also  a  number 
of  superior  molars  (No.  167).    The  above  are  from  the  Wahsatch. 

From  the  Wind  River  beds  we  also  find  two  last  lower  molars 
which  cannot  be  distinguished  from  those  of  C.  radians,  together 
with  many  portions  of  the  skeleton. 

Coryphodon  elephantopus  Cope. — This  species  is  repre- 
sented by  remains  of  one  individual  (No.  375),  including  the 
occipit^  and  palatine  region  of  a  skull  containing  the  true  molars 
and  premolars,  excepting  pm  i.  This  is  very  similar  to  the  type 
of  C.  Aamalus  Marsh.  Another  individual  (No.  260)  contains 
portions  of  the  third  upper  molar,  of  the  lower  canines  and  in- 
cisors.   This  species  is  very  similar  to  the  foregoing. 

Coryphodon  obllquus  Cope. — This  is  represented  by  a  nearly 
complete  lower  jaw  (No.  276)  lacking  the  incisors,  and  the  upper 
molars  and  premolars.  The  value  of  this  specimen  lies  in  the 
somewhat  unusual  association  of  upper  and  lower  teeth, 

Coryphodon  anax  Ct^e. — As  indicated  by  the  name  this  is 
the  largest  species,  and  it  probably  includes  C.  pachypus  Cope. 
The  principal  specimen  is  a  skeleton  without  teeth  including  the 
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humerus,  radius  and  complete  manus,  the  left  innominate  bone, 
the  femur,  tibia  and  fibula  and  complete  pes ;  of  the  axial  skele- 
ton is  included  the  atlas,  axis  and  several  scattered  vertebral 
centra  ;  also  a  series  of  peculiarly  coalesced  post-sacral  or  caudal 
vertebrae. 

It  is  possible  that  the  condition  of  the  caudals  found  in  this 
specimen  was  pathological,  but  they  bear  a  perfectly  normal  ap- 
pearance, and  point  to  a  unique  caudal  appendage.  Behind  the 
sacrum  (which  is  wanting)  we  find  remains  of  sub -cylindrical 
caudal  centra,  followed  by  a  series  of  flattened  centra  which 
rapidlydiminish  in  size  posteriorly;  these  flattened  centra  become 
united  together  by  the  adjoining  faces,  and  send  out  wide  flattened 
transverse  processes  ;  but  the  most  peculiar  feature  is  the  coal- 
escence of  the  neural  spines  and  laminae  into  a  long  solid  ridge 
which  tapers  off  posteriorly  and  anteriorly,  and  renders  this  por- 
tion of  the  tail  absolutely  rigid.  The  only  interpretation  of  this 
structure  seems  to  be  that  the  proximal  portion  of  the  tail  was 
flexible,  while  the  distal  half  formed  a  broad  solid  plate.  The 
humeious  suggestion  has  been  made  that  this  appendage  supplied 
Coryphodon  with  a  steering  apparatus  while  swimming  in  the 
Big  Horn  Lake  ;  it  is  impossible  to  make  any  serious  conjecture 
as  to  the  purpose  which  such  a  tail  subserved. 

The  Foot  Structi/re  or  Corvphodon. 
The  fore  and  hind  fect'of  Coryphodon  have  been  figured  and 
described  by  both  Marsh  and  Cope,  yet  neither  of  these  authors 
has  given  an  accurate  idea  of  their  real  structure.  Marsh'  has 
figured  both  the  manus  and  pes  in  the  digitigrade  position  like 
the  feet  of  the  Elephant.  Id  Cope's  latest  paper  upon  the  Am- 
biypoda'  he  says  of  Coryphoiion  and  other  members  of  the  order, 
"The  feet  are  always  short  and  plantigrade."  Elsewhere,'  how- 
ever, he  speaks  of  the  movements  of  the  Coryphodons  as  resem- 
bling those  of  the  Elephant  {/.  e.,  digitigrade) ;  Cope's  figures 
correspond  with  those  here  published,  but  fail  to  represent  the 
actual  position  of  the  feet. 

'  Dinocenta,  p.  1S4,  figs.  150,  151. 
>  TcTtiary  VcrHbrau,  p.  594. 
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The  fact  is  that  the  positions  of  the  fore  and  hind  feet  of 
Coryphodon  were  absolutely  different,  the /w^/iw/a'iK  (/(^(Vi'f/'flA 
like  that  of  the  Elephant,  the  hind  foot 
wa!  plantigrade  like  that  of  the  Bear, 
In  other  words  the  carpus  was  entirely 
raised  from  the  ground,  and  the  manus 
rested  upon  the  distal  ends  of  the 
metacarpals  and  upon  the  spreading 
phalanges,  while  the  calcaneum  and 
tarsus  rested  directly  upon  the  ground 
together  with  the  entire  plantar  surface 
of  the  foot.  This  substantial  difference 
between  the  advanced  state  of  evolu- 
tion of  the  fore  foot,  and  retarded 
evolution  of  the  hind  foot,  is  of  great 
interest  ;  it  is  clearly  shown  in  the 
accompanying  figures. 

We  may  therefore  restate  the  characters  of  the  feet  of  the 
Coryphodon  as  follows : 


Manus. 
Digitigrade,     Digits,  five. 
Scaphoid  small. 
Lunar  enlarged,  displaced  upon  unci' 

Tr^wzoid  small. 

Seccmd  metacarpal  with  a  large  raag- 


nmn  facet. 


a  large  unciform 


Pes. 

Plantigrade.     Digits,  five. 

Fibula  rests  upon  astragalus  and  c, 

Astragalus  displaced  upon  cuboid. 
A  tibiale  facet  upon  astragalus. 
Mesocuneiform  short. 


I   Fibula  not  articulating  with  calcaneum. 
Tibiale  facet  upon  astragalus  reduced, 
ra^lar   foramen'   (for  flexor 


The  absence  of  the  fibular  facet  upon  the  calcaneum  has  been 
observed  in  a  specimen  in  the  Smithsonian  collection  ;  also  the 
cuneiform  resting  upon  the  fifth  metacarpal.    These  differences, 
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as  well  as  the  variations  in  the  tibiale  facet,  require  fuller  inves- 
tigation. 

It  will  be  noted  that  the  manus  has  many  points  of  functional 
parallelism  with  that  of  the  Elephant,  especially  the  enlargement 
of  the  lunar.  The  pes,  on  the  other  hand,  is  much  more  primi- 
tive than  that  of  the  Elephant. 


The  figure  of  the  pes  of  Corypkodon  given  by  Marsh  is  somewhat 
similar  to  that  of  Uintathetium  {Dinoceras),  and  is  wholly  different 
from  those  belonging  to  Coryphodon  in  the  collections  we  have 
examined,  since  the  astragalus  is  represented  as  corering  the  entire 
upper  surface  of  the  cuboid,  and,  as  above  noted,  the  foot  is  repre- 
sented as  digitigrade  instead  of  plantigrade  ;  the  figure  of  the 
manus  agrees  with  those  we  have  examined,  except  that  it  is  of  a 
higher,  narrower  type.  This  author  rarely  errs  in  his  figures,  but 
in  this  case  it  would  appear  either  that  the  astragalus  is  wrongly 
figured,  or  that  these  feet  belong  to  some  of  the  Dinocerata, 

The  Homologies  of  the  Molar  Ctisps  in  Curvphodon. 

While  leaving  to  Mr.  Earle  the  full  discussion  of  the  evolution 
of  the  molars  of  the  Coryphodons,  as  indicated  by  the  numerous/ 
variations  in  the  molar  pattern,  the  homologies  of  the  molar 
elements  with  those  of  Pantolambda  and  of  the  Ferissodactyla 
may  be  briefly  pointed  out.  Cope  is  correct  in  the  interpretation 
of  the  lower  molar  elements,  but  his  interpretation  of  the  upper 
molar  homologies  is  much  more  uncertain.  We  have  three  means 
of  determining  the  latter. 
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1.  The  comparison  with  the  molars  of  Patttolambda. 

2.  The  actual  typical  structure  of  the  molars. 

3.  The  vestiges  of  ancestral  structure  seen  in  specific  varia- 
tions. 

The  molar  teeth  of  Panlolavibda  are  tri  tubercular.  There  are 
two  external  subequal  selenoid  cusps,  the  paracone  and  metacone, 
separated  by  a  slender  median  buttress,  or  mesostyle,  with  a  strong 
anterior  buttress,  or  parastyle ;  there  are  two  faintly-marked  in- 
termediate tubercles,  protoconule  and  metaconule,  and  a  strong 
selenoid  protocone ;  there  are  also  anterior  and  posterior 
cingula. 

The  question  is  how  has  this  selenodont  molar  been  tratfsformed 
into  the  lopho-selenodoni  molar  of  Coryphodont  Cope  considers 
that  the  anterior  crest,  or  protoloph,  of  the  Coryphodon  molar 
represents  the  union  of  the  protocone  and  parastyle;  that  the 
median  external  cusp  is  the  greatly  reduced  paracone,  while  the 
postero-external  crescent  certainly  is  the  paracone.  This  theory 
is  rendered  cleat  by  a  study  of  the  Anchitkenum  molar,  and  it  is 
supported  by  this  comparison,  because  it  is  shown  in  the  Equidce 
that  wliere  there  are  two  external  crescents  the  protoloph  is  formed 
by  the  union  of  the  protocone  with  the  protoconule  and  parastyle. 

Another  interpretation  is  the  following:  that  the  protoloph  of 
Coryphodon  represents  the  union  of  the  protocone  with  the  para- 
cone ;  that  the  median  external  buttress  represents  the  mesostyle  ; 
this  is  supported  by  the  fact  that  the  antero-extemal  cusp  in 
Coryphedon  is  often  sub-crescentic  as  in  C.  radians. 

Upon  the  whole,  however,  the  evidence  seems  to  favor  Cope's 
theory.  It  is  interesting  to  observe  that  in  examining  a  large 
number  of  Coryphodon  molars  we  find  traces  of  the  protoconule 
and  metaconule ;  also  faint  traces  of  the  mesostyle. 

The  anterior  crest  in  the  Coryphodons  is  therefore  probably 
homologous  with  the  anterior  crest  in  the  Perissodactyla,  espe- 
cially in  the  form  exhibited  in  the  Equidse ;  the  posterior  crest  {or 
metaloph)  of  the  Perissodactyla  is  wholly  wanting  in  Coryphedon  ; 
the  external  crest  (ectoloph)  of  the  Coryphodontia  is  homolo- 
gous with  the  ectoloph  or  the  posterior  crest  in  the 
Dinocerata. 
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Order  PERISSODACTYLA. 
Family  TAPIRID^. 
Subfamily  SYSTEMODONTIN*. 
Genus  Systcmodon  Cope. 
Dentilion  :  j,  \,  \,  \.     Superior  dental  series  continuous.     First  lower  pre- 
molar conti^ous  to  canine,  followed  by  narrow  diastema.     Tbird  and  fourth 
superior  premolars  with  two  external  cusps  and  a  single  internal  lobe.    Paracooe 
and   metaconc  subequal,   conic.     Protoloph  and   melalopb  complete.     Large 
third  lobe  upon  third  lower  molar. 

This  Eocene  Tapir  ranks  next  to  Hyracoiherium  in  abundance 
during  the  Wahsatch  period.  In  this  collection  there  are  nearly 
fifty  specimens  which  may  be  referred 
to  it,  including  numerous  lower  jaws 
and  several  fragmentary  skulls.  The 
only  skeleton  preserved  embraces 
portions  of  a  hind  foot  which  unfor- 
tunately is  of  somewhat  doubtful 
reference,  as  the  associated  teeth 
are  only  partially  preserved.  As 
Cope  has  shown,  there  are  strong 
grounds  for  considering  Systemodon 
an  ancestor  of  the  Tapirs,  and  cer- 
tainly the  Tapir  stamp  in  the 
motar  teeth  is  most  striking,  as 
shown  in  the  accompanying  figures  (Figs.  16,  17)  yet  our  opinion 
must  be  reserved  until  we  learn  the  foot  structure  with  certainty. 
There  are  two  species,  S.  iapirinus  Cope,  and  S.  semikians  Cope. 
Our  material  enables  us  to  distinguish  them  somewhat  more 
clearly  than  Cope  has  done  as  follows  : 


7-«//«. 


S.  tapirinus. 
— Internal   lol>e   of   second 

premolar  Urge  <Cope). 
Inlcrmediate  tubercles 

merged  into  crests. 
Exlemal     cingulum     re- 

— Posterior  intermediate  cusp 
(hypoconulid)  mdimeo- 

Meuconid  single. 


S.  semihians. 
Same  lobe  small  (Cope). 

Same  moredistincc ;  crests  interrupted. 

External  cingulum  complete. 

Same  cusp,  distinct. 

with    metas- 
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The  above  tables  make  it  evident  that  S.  semihiam  is  the  more 
primitive  form.  In  fact  it  is  the  most  perfect  example  we  know 
of,  of  the  tiaosition  from  the  primitive  bunodont  into  the  pure 
lophodont  type. 

Sjrstemodon  tapirinus  Cope. 

This  species  includes  the  larger  forms,  and  is  much  the  most 
abundant. 

A  crushed  skull  (No.  149)  shows  that  there  was  a  delicate  but 
prominent  sagittal  crest.  The  orbits  were  not  enclosed,  but  pro- 
tected posteriorly  by  a  postorbital  knob.  The  premaxillse  ex- 
tended well  upwards  upon  the  side  of  the  face.  The  nasals  were 
slender,  pointed  and  continued  well  forward,  so  that  the  nostrils 
were  terminal.  The  lower  jaw  (No.  234)  had  a  wide  angle,  and 
a  small  slender  coronoid  process  strongly  recurved  ;  the  condyle 
is  very  elevated ;  it  faces  upwards  and  is  very  slightly  convex. 


The  Dentition. — The  most  novel  features  of  the  collection  are 
two  specimens  {Nos.  144, 150),  containing  the  premaxillae.  The 
upper  and  lower  incisors  have  obtusely  pointed  recurved  crowns. 
The  upper  canines  are  large,  vertically  placed,  and  with  sharply 
pointed  tips;  there  are  two  types  of  lower  canines,  probably 
owing  to  sexual  variation,  one  erect  and  prominent,  the  second 
slightly  procumbent  and  shaped  like  the  first  premolar.  Cope 
has  noticed  the  absence  of  diastemata  in  the  upper  series  ;  in  the 
lower  series  we  observe,  as  a  very  marked  characteristic  of  the 
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genus,  that  the  first  lower  premolar  adheres  closely  to  the  caoine, 
and  is  followed  by  a  diastema. 

The  importance  of  the  position  of  the  first  lower  premolar  has 
not  been  sufficiently  emphasized  as  differentiating  the  different 
lines  of  Perissodaclyla  we  observe  (a)  that  in  the  primitive  Tapirine 
fonns  the  first  premolar  is  placed  immediately  behind  the  canine  ; 
(j)in  the  Equinefonns,  it  isinthemiddleof  the  diastema  tietween 
the  canine  and  the  second  premolar  ;  (f )  in  the  rhinocerotine  forms 
it  is  always  placed  behind  the  diastema  close  to  the  second  pre- 
molar. By  this  simple  law  the  early  representatives  of  these  three 
lines  may  be  readily  distinguished. 

714*  Skeleton. — Many  portions  of  a  fragmentary  skeleton  are 
associated  with  a  lower  jaw  and  teeth  (No.  334),  including  an 
astragalus,  calcaneum,  cuboid,  two  cuneiforms,  several  metapo- 
dials  and  proximal  phalanges.  The  tarsus  is  of  a  more  contracted 
type  than  we  had  anticipated  would  be  found.  The  astragalus 
and  calcaneum  are  strikingly  like  thpse  of  Heptodon  ;  the  cuboid 
is,  however,  much  shorter,  and  the  tarsus  was  therefore  propor- 
tionally shorter  and  broader.  As  in  Heptodon  and  Hyracotkerium 
there  is  no  lateral  displacement,  the  astragalus  having  a  very 
narrow  contact  with  the  cuboid.  There  were  evidently  but  three 
digits  with  well-marked  posterior  keels.  The  phalanges  are  long 
and  slender ;  unfortunately  the  distal  ones  are  not  preserved. 

The  head  of  the  femur  is  perfectly  round  with  a  decided  pit 
for  the  round  ligament. 

Systemodon  semihians  Cope. 

This  species  includes  the  more  primitive  and  somewhat  smaller 
forms  from  the  Wahsatch. 

The  specific  characters  of  the  teeth  are  both  progressive  and 
retrogressive.  The  retention  of  the  posterior  intermediate  tuber- 
cle upon  the  lower  molars  is  an  inheritance  from  the  Condylar- 
thra  in  which  this  cusp  is  invariably  present ;  the  broad  external 
cingulum,  the  low  crests,  and  the  still  apparent  intermediate 
tubercles  of  the  upper  molars  are  also  primitive  marks.  The 
appearance  of  an  accessory  tubercle  (metastylid)  behind  the 
metaconid  is,  on  the  other  hand,  a  secondary  character  ;  it  seems 
to  be  more  distinctly  developed  in  this  species  than  in  S.  tapirinus. 
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2. —  Tke   Wind  River  Fauna. 

The  Wind  River  collection  includes  portions  of  the  fore  and 
hind  limbs  and  the  complete  jaws  of  Paiaosyops  iorealis,  also  the 
jaws  and  nearly  complete  fore  and  hind  limbs  of  Heptodon 
ealciculus. 

Family  HELALETID^. 

Small  perissodactyl  mamiDals  eitendfng  from  the  tower  Eoceoe  to  the  lower 
Miocene.  MoUrs  lopbodont ;  poracoce  and  metacoae  of  same  size ;  metacone 
Battened  and  placed  internally.  Ectoloph  incomplete,  or  notched,  as  in  Tajur. 
Protolopb  and  metak^  complete.  Feet  tending  to  monodactjriism,  lateral  dif^ts 
tborter  than  median  digit.     Terminal  phalanges  compressed. 

This  family  includes  Heptodon  of  the  Wahsatch  and  Wind 
River,  Htlalttts  of  the  Bridger,  and  a  White  River  (Miocene) 
genus  which  cannot  be  defined  because  the  premolars  are  un- 
known. 

Gei\us  Heptodon  Cope. 

Dentition:  I„C|,P},M|.  Last  inferior  molar  with  a  small  heel.  Third 
ind  fonrth  superior  premolars  with  single  transverse  crests,  well-developed  ex- 
ternal crests  and  anterior  buttress.     Digits  4-3. 

Heptodon  ealciculus  Cope. 

Dentition. — Nine  of  the  twelve  upper  and  lower  incisors  are 
preserved  and  exhibit  spatulate  to  chisel-shaped  crowns.  The 
canines  are  rather  slender  and  finely  pointed.  The  first  upper 
premolar  is  bifanged  and,  as  in  all  the  rhinoce rot i form  group,  is 
behind  the  diastema  and  close  to  the  second  premolar.  The 
latter  tooth  has  a  single  protocone  and  a  broad  internal  shelf. 
The  third  and  fourth  premolars  exhibit  an  anterior  buttress 
(parastyle),  and  two  conic  external  cusps ;  there  is  a  well-defined 
anterior  crest  (protoloph),  and  an  incipient  posterior  crest 
(metaloph).  The  true  molars  have  the  conic  paracone  and 
flattened  metacone  which  Cope  has  pointed  out  as  characteristic 
of  this  line,  the  latter  has  a  postero-external  cingulum ;  the  crests 
are  sharply  defined. 
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In  the  lower  jaws  we  find  a  corresponding  diastema  behind  the 
canine  and  a  small  single-fanged  first  premolar.  '  This  differs 
from  Cope's  type  (Tert,  Vert.,  p.  656)  in  which  the  first  premolar 
is  wanting  on  one  side.  The  second  premolar  has  t  narrow 
posterior  talon.  The  third  premolar  is  less  advanced  than  the 
corresponding  upper  tooth,  since  the  anterior  and  posterior  crests 
are  in  the  most  incipient  stage.  The  fourth  premolar  shows  a 
well-marked  metalophid,  or  anterior  crest,  and  a  crested  talon. 
Each  of  the  true  molars  exhibits  a  spur  extending  inwards  from 
the  protoconid  which  represents  the  primitive  line  of  connection  . 
with  the  paraconid  and  with  a  similar  fold  from  the  hypoconid 
to  the  spurs  from  the  anterior  and  posterior  crests  of  the  rhinoc- 
erotiform  inferior  molar.  The  third  lower  molar  has  a  conic 
third  lobe  (hypoconulid).  which  it  is  very  interesting  to  trace 
among  Bridger  successors  of  the  genus. 

Lower  Jaws. — The  lower  jaws  are  beautifully  preserved  and 
are  remarkable  for  the  slender  coronoid  process,  the  elevated 
condyle,  the  widely  rounded  posterior  border  of  the  angle.  The 
symphysis  extends  as  far  back  as  a  line  drawn  vertically  below 

the  second  premolar.   The  skull 

is  wanting. 

Fote  Limb. — The  limbs  as 
well  as  the  dentition  indicate 
that  this  individual  was  not  fully 
mature.  The  humerus  has  ele- 
vated greater  and  lesser  tubero- 
sities, and  a  deep,  single,  bi- 
cipital groove  ;  distally,  there 
is  a  sigmoid  radial  trochlea, 
above  which  is  an  oval  supra- 

I  trochlear  foramen  ;    the    inter- 

nal   condyle    is    slightly    more 

j  *  prominent    than    the   external. 

The  ulna  and  radius  are  well 
preserved  ;  they  are  elongate, 
rai  tin.     slcndcr  and  arched  forwards. 
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The  Manus. — Several  of  the  carpals  are  preserved ;  the  pro- 
portions of  the  wrist  are  similar  to  those  in  Hyrmhyus,  that  is, 
high  and  rather  narrow.  The  displacement  is  similarly  advanced ; 
the  scaphoid  rests  widely  upon  the  magnum  ;  the  lunar  retains  a 
narrow  magnum  facet  and  rests  mainly  upon  the  uocifonn  ;  the 
magnum  has  an  elevated  posterior  process  articulating  between 
the  lunar  and  unciform.  The  metapodials  are  of  unequal  lengths 
and  as  a  whole  shorter  than  in  the  Bridger  forms,  the  central 
metacarpal  being  3^  inches  in  length,  while  the  second  and 
fourth  are  ^  of  an  inch  shorter ;  there  are  sharp  keels  upon  the 
posterior  distal  surfaces.  The  proximal  phalanges  are  much  the 
longest ;  the  distal  phalanges  are  long  and  much  compressed 
with  a  deep  distal  median  groove. 

The  pes  is  much  longer  and  stouterthan  the  manus,  with  a  high 
narrow  tarsus,  three  stout  digits  and  elongate  phalanges.  The  cal- 
caneum  is  high  and  compressed,  with  a  superior  fibular  facet ;  the 
ectal  facet  is  separate,  but  the  ental  and  sus tentacular  facets  are 
continuous,  as  in  some  species  of  Hyrachyus,  with  an  intermediate 
groove  for  a  corresponding  ridge  upon  the  astragalus.  The  astra- 
galus has  a  deep  tibial  trochlea,  a  narrow  navicular  facet,  but,  as 
in  Hyrachyus,  it  only  rests  upon  the  cuboid  posteriorly  by  a  nar- 
row facet  as  in  the  Equide,  and  not  anteriorly  as  in  the  Tapirs 
and  Rhinoceroses.  The  cuboid  is  elevated  and  compressed  in  the 
centre  as  in  JlyraeAyus.  The  navicular  is  deep,  and  has  a  small 
external  contact  with  the  calcaneum,  as  in  the  early  Hyracoth- 
eriinx.  The  external  or  fourth  metatarsal  is  turned  outwards, 
and  has  a  rather  slender  oval  shaft ;  the  third  metatarsal  has  a 
stout  flattened  shaft.  The  proximal  phalanges  are  long  and  lat- 
erally compressed. 

The  femur  has  a  small  projecting  head,  an  elevated  incurved 
great  trochanter,  and  prominent  lesser  and  third  trochanters,  with 
a  deep  trochanteric  fossa  ;  the  shaft  is  recurved,  and  has  a  deep 
antero-posterior  section. 

The  tibia  has  a  double  spine,  a  very  long  and  prominent  cne- 
mial  crest,  and  a  slight  sigmoid  or  double  curvature  of  the  shaft. 

Restoration. — The  limbs  and  jaws  of  this  young  individual 
indicate  that  Heptedtm  ealHculus  was  a  slender  digitigrade  perisso- 
[Oetater,  /£^.]  Q 
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dactyl,  about  forty  inches  long  and  eighteen  inches  high  (loo  x 
45  centimeters),  with  not  far  from  the  same  dimensions,  but  of  a 
much  more  slender  type  than  the  Collared  Peccary  {DUotyles 
iajaat).  The  hind  limb  was  much  longer  and  more  powerful  in 
all  its  dimensions  than  the  fore  limb,  and  points  to  habits  of  rapid 
locomotion.  In  fact,  although  the  tibia  and  femur  are  of  equal 
length,  the  proportions  of  the  limbs  and  the  extreme  lateral  com- 
pression of  the  hoofs  suggest  a  resemblance  to  the  Cervidae  in 
locomotion  rather  than  to  any  of  the  known  Perissodactyla. 

The  feet  are  extremely  interesting  because  of  the  elongation  of 
the  median  digit,  and  the  shortening  of  the  lateral  digits ;  this 
character  is  well  shown  in  the  manus,and  was  probably  exhibited 
in  the  same  degree  in  the  pes,  but  unfortunately  the  median  digit 
is  incomplete  distaJly  in  our  specimen.  In  other  words,  H.  cal- 
ciculus  exhibits  a  more  marked  degree  of  lateral  reduction  than 
the  contemporary  Wind  River  Horse,  Hyracotfurium  ventitolum, 
which  was  in  a  true  monodactyl  line  ;  there  is,  however,  no  com- 
pensating enlargement  of  the  magnum. 

This  specimen  of  H.  talcicvlus  was  about  half  as  large  again  as 
the  Wind  River  Hyracotkerium  restored  by  Cope,  and,  compared 
with  later  Bridger  forms,  was  one-third  smaller  than  the  Triplopus 
cubitalis  of  the  upper  Bridger.  It  is  slightly  larger  than  the 
palaptotherium  minus  of  the  D^bruge  of  France, 

The  Relationships  of  Heptodon  and  Helaletes. — Cope 
has  placed  Heptodon  in  the  ancestral  line  of  Hyrachyus.  Osbom 
has  considered  it  much  nearer  Helaletes  Marsh  of  the  Bridger. 
Helaletesva.%  placed  by  Marsh  in  the  ancestral  line  of  the  Tapirs, 
on  account  of  the  presence  of  a  small  heel  upon  the  third  lower 
molar,  but  Osborn'  has  shown  that  the  teeth  of  Helaletes  remove 
it  entirely  from  any  relationship  to  the  Tapirs,  and  has  pointed 
out  the  probable  generic  identity  of  Desmatotherium  Scott  and 
Dilophodon  Scott  with  Helaletes. 

The  discovery  of  the  skeleton  of  Heptodon  confirms  Osbom's 
view  as  to  the  close  relation  between  Heptodon  and  Helaletes,  and 
enables  us  to  form  some  opinion  as  to  the  phylogenetic  relation- 
ships of  these  forms.     First  a  word  as  to  nomenclature. 
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The  s^onomy  of  Helaietes  is  rich,  as  species  variously  referred 
by  Leidy,  Marsh,  Scott  and  Osboro  to  Lophiodon,  ffyra^feyus, 
Desmalotherium  and  Dilophodan  all  belong  to  this  genus.  It  is 
distinguished  from  Hyraehyus,  and  marks  an  advance  upon  Nep~ 
toJtm,  by  the  presence  of  two  internal  lobes  upon  the  third  and 
fourth  upper  premolars.  It  is  further  distinguished  from  Hyrack- 
jms  and  related  to  Heptodon  by  the  variable  development  of  the 
third  lobe  upon  the  last  lower  molar.  Marsh  attached  considera- 
ble imporUnce  to  this  character,  in  making  it  a  basis  of  tapirine 
afGntty,  but  in  the  six  or  seven  specimens  from  the  Bridger  beds 
in  the  collections  of  the  Philadelphia  Academy  and  of  Princeton, 
the  third  Jobc  (hypoconulid)  presents  every  degree  of  degenera- 
tion from  a  small  distinct  cusp,  as  seen  in  H.  boops  Marsh,  and 
its  synonym  H.  {Hyroihyus)  nanus  Leidy,  to  a  basal  cingulum, 
as  in  ff.  {Dilophodon)  minusculus  ScotL  In  this  genus,  therefore, 
this  lobe  is  merely  of  specific  value,  and  is  rapidly  disappearing. 

We  can  now  define  Hepiodon,  Hdaletes  and  Hyraehyus,  as 
follows  : 


Htptodon  Cope. 

Premolais  ^.  Tbird 
and  fourth  upper  premo- 
lar with  a  single  cresl 
and  single  inlernat  lolw. 
Third  kibe  of  the  last 
lower  ntoUr  coastant, 
FatacoDc  conic,  and  ine- 
tacone  flattened,  sym- 
metrical, of  eqoal  length. 


Helalttes  Marsh. 

Prenudars  }.  Third 
and  fourth  upper  premo- 
lars with  two  internal 
lobes.  Third  lobe  of 
the  last  lower  molar  va- 
riable. Paracone  conic, 
and  metacone  flattened, 
symmetrica],    of    equal 


Hyrackyus  Leidy, 
PremoUrs  \.     Third 

and  fourth  upper  premo- 
lars with  two  transverse 
crestsand  single  internal 
lobe.  M3  without  third 
lobe,  Paracone  conic, 
and  metacone  flattened, 
asymmetrical,  metacone 
longer  than  paracone. 


Heptodon  calciculus  agrees  closely  with  Helaleies  boops  in  the 
characters  of  the  tarsus,  except  that  in  the  latter  the  two  lower 
facets  of  the  astragalus  are  not  continuous,  as  observed  in  Marsh's 
type  individual. 

It  is  clear  that  Htptodon  and  HetaUtes  represent  a  line  of  suc- 
cession contemporary  with  that  ai  Hyrachyus-Triplopus-Hyraco- 
don,  but  distinct  from  it  in  many  characters.  The  difference  is 
shown  in  a  comparison  of  the  external  cusps  of  the  upper  molars ; 
in  all  the  three  latter  genera  they  are  rhinocerotiform  ;  that  is,  the 
metacone  is  much  longer  than  the  paracone,  and  forms  a  continu- 
ous ectoloph.     Id  the  HelaleHdiz,  on  the  other  hand,  the  external 
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lobes  are  of  equal  size,  although  the  paracone  is  convex,  and  the 
metacone  concave,  and  the  ectoloph  is  interrupted  as  in  the  Tapirs. 
The  nearest  relatives  of  this  line  are  therefore  not  the  American 
Hyrachyus  series,  but  the  true  Lephtodon  series  of  Europe.  It  is 
possible  that  the  Helaletidse  will  prove  to  be  a  branch  of  the 
Lophiodontidas. 

Family  TITANOTHERIID^. 

Subfamily  PAL^OSYOPIN^. 

Genus  PalXOSyopS  Leidy. 

It  is  extremely  interesting  to  find  a  well-advanced  species  of 

this  distinctively  Middle  and  Upper  Eocene  animal  in  the  same 

horizon  (Wind   River)  with  the  last  representatives  of  the  Cory- 

phodontid^e  and  Phenacodontidse,  so  characteristic  of  the  lower 

■    Eocene.     Palaosyops  borealis  Cope  was  an  animal  only  one-fifth 

smaller  than  the  Brazilian  Tapir,  T.  americanus.     It  was  much 

larger  than  its  contemporaries  Heptodon  and  Hyracotfurium,  and 

equaled  in  size  Bathyopsis,  the  representative  of  the  Dinocerata 

in  the  same  beds.     It  was  therefore  second  in  size  only  to  Cory- 

phodon  among  the  Wind  River  fauna.     This  fauna  is  well  known 

as  a  mixed  fauna  of  Wahsatch  and  Bridger  types. 


Palseosyops  borealis  Cope. 


Superior  molars  quadrate  ;  external  crescents  (paracone  and  metacone)  broad 
and  shallow ;  mesislyle  proTninent ;  protoloph  Taintly  marked  upon  mi  and  z  ; 
intermediate  tubercles  (proto-  and  metaconules)  reduced.  Inferior  third  molais 
with  a  small  conical  third  lobe  (hypoconulid).  First  lower  premolar  spacing  the 
diastema. 

This  Species  is  represented  by  several  portions  of  the  skeleton 
of  a  single  Individual  (No.  296),  which  fortunately  supplement 
the  knowledge  obtained  from  Professor  Cope's  fragmentary  type 
specimen.  The  specific  identification  is  based  upon  the  fact  that 
the  dental  series  coincides  exactly  with  the  upper  molars  and  pre- 
molars of  Cope's  type ;  the  two  lunar  bones  are  also  exactly 
similar.  They  include  a  complete  lower  jaw,  two  cervicals,  three 
dorsals,  and  a  caudal  vertebra,  a  femur  and  a  humerus,  and  the 
greater  part  of  a  fore  foot. 
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The  jaw  is  in  fine  preservation,  lacking  only  the  incisors,  ca- 
nines and  first  premolars.  The  canines  were  large  and  semipro- 
cumbent  ;  the  first  premolar  was  single  rooted,  and  placed  a  short 
space  behind  the  canines ;  the  second  premolar  has  a  sharp  later- 
ally compressed  crown  consisting  of  an  elevated  protocone,  and 
distinct  but  depressed  talon  ;  the  third  premolar  is  lower  and 
broader,  with  a  more  depressed  protocone  and  a  V-shaped  talon  ; 
the  fourth  premolar  is  submolariform,  consisting  of  two  Vs,  the 
metalophid  (anterior  crest)  is  well  developed  with  Its  spur,  but 
the  hypolophid  {posterior  crest)  is  still  wanting.  In  the  first  true 
molars  the  anterior  portion  of  the  crown  is  higher  than  the  pos- 
terior, but  In  the  second  molar  these  regions  (trlgon  and  talon) 
are  subequai ;  the  third  molar  has  a  small  conical  third  lobe 
(hypoconuhd) ;  the  molars  increase  in  size  from  first  to  third. 

The  mandibular  rami  are  characterized  by  broad,  highly  convex 
condyles,  slender  recurved  coronold  processes,  deep  angles  and 
inferior  borders  rising  rapidly  to  the  narrow,  elongate  and  convex 
symphyseal  region. 

The  sixth  and  seventh  cervical  vertebrae  exhibit  broad,  slightly 
keeled  centra,  large  arched  neural  canals,  and  flat,  obliquely 
placed  zygapophysial  facets  ;  the  spines  are  broken,  but  were 
evidently  quite  high  ;  the  seventh  cervical  is  Imperforate.  The 
dorsals  belong  to  the  anterior  portion  of  the  column  ;  the  centra 
are  laterally  compressed  and  trihedral  in  mid-section  ;  the  zyga- 
pophyses  are  small  and  nearly  horizontal,  the  spines  are  slender 
and  have  a  trihedral  section,  the  metapophyses  are  elevated  and 
slender  ;  the  parapophyses  are  not  preserved. 

The  femur  lacks  the  head.  In  comparison  with  the  Bridger 
species  it  is  distinguished  by  the  great  prominence  of  the  third 
trochanter  ;  the  second  trochanter  was  also  prominent ;  the  great 
trochanter  was  slightly  below  the  level  of  the  head  ;  the  shaft  has 
a  flattened  posterior  face  as  in  all  the  known  species  of 
Palaosyops. 

Ihe  humerus  has  a  very  deep  antero-posterlor  section  in  the 
upper  portion  of  the  shaft ;  the  tuberosities  are  partly  broken  ; 
the  bicipital  groove  is  very  broad  ;  the  deltoid  ridge  is  more 
prominent  than  in  the  Bridger  species ;  the  supinator  ridge  is 
normal ;  there  is  a  well-marked  tuberous  projection  for  the  latis- 
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Hmus  dora  ;  the  supratrochlear  pit  is  imperforate ;  the  condyles 
are  subequal. 

The  Matms. — The  structure  of  the  right  fore  foot  is  extremely 
interesting,  because  of  it%  functional  tridactyiismj  (i)  the  upper 
half  of  the  fifth  metapodial  is 
preserved;  it  is  decidedly  mote 
slender  than  the  second  metapo- 
dial. Other  proofs  of  functional 
tridactylism  are  :  (2)  the  enlarged 
third  metapodial  (Mtc.  Ill), 
which  is  much  longer  than  the 
second  and  fourth  ;  (3)  the  carpal 
displacement  is  extreme,  the  lunar 
rests  wholly  upon  the  unciform, 
and  has  a  narrow  vertical  facet 
for  the  magnum  ;  (4)  the  unci- 
form and  magnum  are  high  and 
narrow.  In  short  this  foot  is 
distinctively  mesaxonic  and  func- 
tionally tridactyl,  whereas  the 
later  forms  from  the  Bridger  are 
so  far  as  known  paraxonic  and 
functionally  tetradactyl ;  in  other 
words  we  find  an  early  species  with  a  more  progressive  and 
modified  type  of  foot  than  the  later  species,  a  state  of  affairs 
which  is  decidedly  inconvenient  for  the  evolutionist. 

Affinities. — According  to  Earle,  who  has  in  press  an  exhaus- 
tive memoir  upon  the  Palaosyopina,  the  affinities  of  the  upper 
molars  of  P.  boreatis  are  with  those  of  the  Bridger  species  P. 
(Telmatotherium)  cultridens,  which  he  considers  in  the  persistent 
line  of  succession  leading  to  Diplaeodon  and  Titanotherium.  The 
incipient  tridactyl  foot  structure  of  P.  borealis  has  affinities  with 
that  of  P.  (Limnohyops)  loHceps  of  the  Bridger,  but  the  latter  is  of 
a  more  pronounced  tetradactyl  type.  Altogether  the  discovery 
of  the  feet  leaves  the  phyletic  position  of  P.  borealis  more  uncer- 
tain than  before. 
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V. — Geological  and  Geographical  Sketch 

OF   THE    WahSATCH    EXPOSURES    IN   THE 

Big  Horn  Mountains. 

The  valley  or  basin  of  the  Big  Horn  lies  in  almost  the  extreme 
Dorthwestem  portion  of  the  State  of  Wyoming,  slightly  overlap- 
ping the  line  between  this  State  and  Montana  on  the  north. 
Geographically  considered  it  forms  an  isolated  basin  enclosed  for 
the  most  part  by  high  mountain  barriers,  which  for  the  greater 
portion  of  the  yeai'  are  covered  with  snow.  In  consequence  of 
this  fact,  together  with  the  rugged  character  of  the  country,  travel 
is  at  all  times  difficult,  and  it  is  only  during  the  time  that  the 
snow  is  absent  that  it  can  be  said  to  be  entirely  and  easily  acces- 
sible. 

In  order  that  the  following  brief  description  of  its  geology  may 
be  made  more  intelligible,  I  append  a  short  sketch  of  the  geo- 
graphy of  the  region. 

The  present  geographical  boundaries  of  the  basin  are  very 
similar  to  if  not  identical  with  those  which  enclosed  the  ancient 
Big  Horn  Lake,  and  it  is  to  be  seriously  doubted  if  any  consid- 
erable local  disturbances  of  level  have  occurred  in  this  region 
since  the  beginning  of  the  Wahsatch  epoch.  The  boundary  of 
the  basin  upon  the  west  is  furnished  by  the  main  chain  of  the 
Rocky  Mountains,  which  here  has  a  direction  almost  due  north 
and  south. 

Upon  the  east,  at  a  distance  varying  from  fifty  to  seventy-live 
miles,  lies  the  Big  Horn  Range  almost  parallel  with  the  Rockies. 
Its  northern  boundary  is  indicated  by  the  Pryor  Mountains,  a 
spur  which  puts  out  from  the  Big  Horn  to  join  the  main  Rocky 
range.  The  general  trend  of  this  divide  is  to  the  northwest,  and 
it  is  not  so  well  defined  nor  so  high  as  either  the  eastern  or  west- 
ern boundaries,  especially  in  its  northwestern  portion. 

Upon  the  south  a  well-marked  but  lower  range  connects  the 
Rockies  with  the  Big  Horn  Mountains,  and  although  somewhat 
irregular  in  direction,  has  a  general  trend  east  and  west.  This 
range  is  cleft  about  midway  by  a  deep  cafion  through  which  the 
Big  Horn  River  (lows  and  becomes  continuous  with  the  Big 
Horn  Range. 
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To  the  east  of  this  cation  the  mountains  are  known  as  the 
Rattlesnake  Range,  while  on  the  west  they  take  the  name  of  the 
Owl  Creek  Mountains.  It  is  a  matter  of  some  interest  to  note, 
that  while  this  Rattlesnake-Owl  Creek  range  forms  the  southern 
boundary  of  the  Big  Horn  basin,  it  also  forms  the  northern 
boundary  of  the  Wind  River  basin,  which  is  also  the  site  of  an 
ancient  lake  which  came  into  existence  after  the  Big  Horn  Lake 
was  drained. 

The  basin  thus  enclosed  is  about  one  hundred  and  fifty  miles 
in  length,  by  from  fifty  to  seventy-five  miles  in  width.  It  is  irre- 
gularly oval  in  form,  and  has  an  elevation  above  sea  level  of 
about  3500  feet. 

Its  drainage  is  by  a  number  of  streams,  the  principal  one  of 
which  is  the  Big  Horn  River.  Above  or  to  the  south  of  the  Owl 
Cieek  Caflon  this  stream  is  known  as  Big  Wind  River,  but  after 
it  passes  through  the  cafton  it  takes  the  name  of  the  Big  Horn. 
Its  general  direction  from  the  Owl  Creek  cafion  to  the  second 
gorge,  which  it  has  formed  in  its  passage  through  the  Pryor 
Mountains,  is  almost  due  north,  and  it  may  be  said  to  lie  well  to 
the  eastern  side  of  the  basin  in  its  passage  through  it.  It  finally 
empties  itself  into  the  Yellowstone  near  Fort  Custer,  Montana. 

Upon  the  west  it  receives  a  number  of  tributaries,  two  of  which 
at  least  are  sizable  streams  at  all  seasons  of  the  year,  and  are 
derived  from  the  melting  snows  of  the  high  rugged  Rockies. 
The  first  of  these  tributaries,  beginning  upon  the  north,  is  Owl 
Creek,  a  comparatively  small  stream,  some  thirty  or  forty  miles 
in  length,  which  drains  the  northern  slope  of  the  Owl  Creek 
range,  but  which  goes  dry  in  the  latter  part  of  the  summer  or 
early  fall.  Then  follow  a  number  of  creeks  of  similar  nature 
whose  courses  do  not  extend  to  the  snowy  mountains,  and  which 
consequently  go  dry  in  the  summer.  They  are  Cottonwood, 
Gooseberry,  Fifteen-mile,  Ten-mile,  Five-mile  and  Elk  Creeks, 
in  the  order  named. 

The  next  tributary  is  the  Gray  Bull,  a  beautiful  stream  fed  by 
the  melting  snows  from  the  high  mountains  to  the  west.  In  the 
spring  and  early  summer  it  is  high,  rapid  and  dangerous,  so  much 
so  as  to  interfere  materially  with  our  operations  in  its  vicinity 
during  our  explorations  there.     It  is  said  to  have  a  mean  fall  of 
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seventy-five  feet  to  the  mile  from  the  point  where  it  enters  the 
basin  proper,  and  its  waters  are  used  for  irrigating  purposes  by 
the  ranchers  who  have  settled  in  its  fertile  valley. 

Stinking  Water,  also  fed  by  the  snows  of  the  Rockies,  is  the 
next  stream  on  the  north,  and  is  somewhat  larger  than  the  Gray 
BuU.  It  flows  with  a  rapid  descent  through  a  caflon  for  the 
greater  part  of  its  course,  and  falls  into  the  Big  Horn  a  short 
distance  to  the  south  of  the  Pryor  Gorge.  Its  name  is  derived 
from  the  distinctly  sulphurous  odor  of  the  water  caused  by  a 
number  of  sulphur  springs  along  its  course. 

The  two  tributaries  derived  from  the  Big  Horn  range  upon  the 
east  are  comparatively  small  and  unimportant  streams  except  in 
spring  when  there  is  rapid  melting  of  the  snows,  and  then  they  are 
high  and  turbulent.  No  Wood,  the  larger  of  the  two,  reaches 
the  Big  Horn  some  fifteen  or  twenty  miles  above  the  mouth  of  the 
Gray  Bull,  while  Shell  Creek,  the  other  principal  tributary  from 
this  direction,  empties  itself  into  the  Big  Horn  a  short  distance 
above  Pryon  Caflon  or  the  northern  gorge  of  the  main  river.  As 
is  the  case  upon  the  west  side,  there  are  in  addition  a  number  of 
small  streams  which  are  dry  for  the  greater  part  of  the  year.  The 
principal  one  of  these  is  Kirby  Creek,  which  receives  the  water 
shed  of  the  northern  slopes  of  the  Rattlesnake  range,  and  is  the 
corresponding  stream  to  Owl  Creek  upon  the  west. 

Another  stream  which  is  not  a  tributary  of  the  Big  Horn,  but 
which,  properly  speaking,  belongs  to  the  drainage  system  of  the 
Big  Horn  basin,  is  Clarke's  Fork.  This  stream  is  about  equal  in 
size  to  Stinking  Water,  and  takes  its  rise  in  the  high  snowy 
mountains  of  the  main  Rocky  range  to  the  north  of  this  latter 
stream.  It  has  formed  for  itself  an  independent  outlet  to  the 
northeast  through  the  low  divide  which  connects  the  Pryor 
Mountains  with  the  Rockies,  and  after  gathering  a  number  of 
tributaries  runs  parallel  with  the  Big  Horn  and  finally  falls  into 
the  Yellowstone  near  the  small  town  of  Billings.  Its  basin, 
although  geographically  separate  from  that  of  the  Big  Horn, 
is  geologically  a  part  of  it,  as  I  was  able  to  determine  after  care- 
ful examination  of  its  structure. 

The  general  character  of  the  country  enclosed  within  the  basin 
just  described  may  be  said,  for  the  most  part,  to  be  that  of  a  barren, 
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sage  brush,  bad-land  desert,  very  uneven  and  badly  broken  by 
the  irregular  weathering  of  the  soft  Wahsatch  sediment  with  which 
it  was  at  one  time  completely  filled.  The  appearance  presented 
by  this  sediment  at  the  present  time  is  characteristically  that  of 
the  bad-land  scenery  so  common  in  the  Rocky  Mountain  region. 

The  Big  Horn  Basin. 

Geology. — The  geological  history  of  the  Big  Horn  basin  is 
not  difficult  to  decipher,  owing  to  the  lack  of  vegetable  growth 
and  the  consequent  exposure  of  all  the  formations  entering  into 
its  structure.  It  may  be  briefly  told  as  follows :  Sometime  be- 
tween the  close  of  the  Cretaceous  epoch  and  the  beginning  of  the 
Wahsatch  division  of  the  Eocene,  the  flexure  or  fold  which  gave 
rise  to  the  main  Rocky  Mountain  chain  had  been  elevated,  and 
with  it  came  the  subsidiary  uplifts  which  formed  the  Big  Horn 
range,  together  with  the  connecting  spurs,  the  Pryor  and  Owl 
Creek  mountains.  The  result  of  these  changes  was  the  forma- 
tion of  an  extensive  basin  walled  in  by  the  high  mountain  barriers 
already  described.  There  is  every  reason  to  believe  that  the 
elevation  of  these  mountain  ranges  was  very  much  more  consid- 
erable than  it  is  at  the  present  time,  since  the  softer  sedimentary 
rocks  have  for  the  most  part  been  removed  from  their  summits, 
which  now  exhibit  the  granitic  nucleus  of  which  they  are  largely 
composed. 

The  elevation  of  these  folds  took  place  from  the  sea-bottom, 
carrying  upwards  the  older  formations  which  at  first  formed  con- 
tinuous layers  over  these  mountain  ridges,  but  as  the  work  of 
erosion  and  denudation  progressed  they  were  removed  from  the 
crests  of  the  ranges,  and  are  consequently  now  represented  along 
the  bases  of  the  mountains  by  sections  of  their  original  thickness, 
tilted  up  at  a  considerable  angle  following  the  original  curve  of 
the  fold. 

Upon  completion  of  the  uplifts  the  basin  became  filled  with 
fresh  water,  and  then  began  the  accumulation  of  that  vast  layer 
of  sediment  which  marks  the  Wahsatch  division  of  the  Eocene 
period. 

Gradually  the  basin  was  filled  with  the  debris  washed  down 
from  the  neighboring  mountain  sides,  in  all  probability  largely 
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derived  from  the  older  sediments  which  were  now  above  water, 
nntil  finally,  after  the  lapse  of  a  long  period  of  years,  measured 
bytheaccumularionof  amass  not  less  than  2500  feet  in  thickness, 
the  waters  of  the  lake  found  an  outlet  through  one  or  more  of 
the  low  mountain  passes,  and  at  once  began  the  work  of  wearing 
down  a  channel  through  them.  As  this  channel  was  worn  deeper 
and  deeper  it  finally  reached  a  point  where  the  waters  of  the  lake 
were  drained  off,  and  the  rivers  instead  of  longer  depositing  their 
load  of  sediment  in  the  still  waters  of  the  lake,  carried  them  on 
seaward.  With  the  drainage  of  the  waters  of  the  take  began  the 
process  of  scoring  out  the  present  valleys  of  the  basin,  and  the 
carving  out  of  the  lake  sediment  into  the  remarkable  bad-land 
stretches  that  are  to  be  seen  to-day. 

Although  I  had  no  means  of  accurate  measurement  I  was  able 
to  determine  the  approximate  thickness  of  the  Wahsatch  deposits 
by  the  height  of  surrounding  peaks,  together  with  evidence 
gathered  by  the  county  surveys  of  certain  parts  of  the  basin. 
Just  below  the  bridge  at  the  crossing  of  the  stage  road  on  the 
south  side  of  Stinking  WjUer  stands  a  bad-land  peak  (McCuUoch's 
Peak)  which  is  variously  stated  to  be  r500  and  1800  feet  high.  It 
is  composed  entirely  of  Wahsatch  sediment  from  base  to  summit,  as 
was  determined  by  the  fossils  in  its  vicinity.  From  this  peak  to 
the  mouth  of  Stinking  Water  is  a  distance  of  25  or  %,o  miles,  and 
it  is  said  to  have  a  fall  of  40  or  50  feet  to  the  mile.  It  passes 
through  Wahsatch  beds  all  the  way,  and  considering  the  fact  that 
these  beds  are  horizontal,  another  1000  feet  must  be  added  to  give 
the  entire  thickness  of  the  deposit.  This  does  not  take  into 
account  the  wearing  away  or  erosion  that  has  taken  place  from  the 
summit  of  the  peak,  which,  during  the  long  period  it  has  been  ex- 
posed, must  have  been  considerable.  At  all  events,  in  the  absence 
of  exact  measurements,  I  think  it  entirely  within  the  bounds  of 
probability  to  say  th^  the  thickness  of  the  sediments  of  the  Big 
Horn  Lake,  as  they  are  now  exposed,  is  not  less  than  3500  feet. 
King'  gives  the  aggregate  thickness  of  the  Vermillion  Creek  beds, 
which  contain  practically  the  same  fauna  as  the  Big  Horn  deposits, 
and  are  without  doubt  of  the  same  age,  as  5000  feet.     In  a  former 
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paper  which  I  published  upon  the  subject,'  the  thicknesses  of  the 
Big  Horn  sediments  are  given  as  4000  feet.  This  is  probably 
erroneous  and  was  based  upon  inaccurate  computations  of  the 
heights  of  some  of  the  Bad  Land  Buttes. 

Above  the  bridge  at  the  crossing  of  Stinking  Water  the  river 
has  cut  down  to  the  underlying  rocks,  and  an  instructive  section 
is  exposed.  Here  the  Wahsatch  or  Big  Horn  sediments  are  seen 
to  tie  unconformable  upon  the  older  beds.  This  is  shown  in 
many  places  throughout  the  basin,  and  is  positive  evidence  of  the 
fact  that  there  was  a  distinct  break  in  the  deposit  of  sediment 
between  the  older  and  the  newer  series.  In  the  Stinking  Water 
section  the  older  fonnatians  dip  away  to  the  eastward  at  an  angle 
of  30°  or  40°,  while  the  Big  Horn  strata  lie  almost  if  not  quite 
horizontal. 

The  question  of  the  age  of  the  older  rocks  is  not  easy  of  solu- 
tion, and  in  the  almost  total  absence  of  fossil  remains  any  exact 
determination  is  well  nigh  impossible.  As  observed  upon  the 
northern  slopes  of  the  Owl  Creek  Mountains  the  succession  is  as 
follows:  thick  masses  of  limestone  resting  apparently  directly 
upon  the  granite,  and  forming  a  large  part  of  the  crest  of  the 
range ;  this  is  followed  by  an  intensely  red  sandstone  layer  of 
considerable  thickness  which  Hayden  frequently  spoke  of  as  the 
"  Jura-Trias  red  beds."  After  this  comes  a  succession  of  layers 
of  bluish  clay  alternating  with  beds  of  compact  brown  and  rusty 
colored  sandstones.  In  places  these  sandstones  are  interbedded 
with  thin  strata  of  coal,  some  of  which  is  of  good  quality.  At 
Red  Lodge,  Montana,  these  coal  veins  are  of  sufficient  thickness 
to  admit  of  extensive  mining  operations,  and  it  is  from  this  locality 
that  a  large  part  of  the  coal  supply  of  this  region  is  furnished. 

Id  the  mines  at  Red  Lodge  some  fossil  shells  have  been  found, 
and  among  them  is  to  be  distinguished  a  large  species  of  the  genus 
Inoceramus,  which  Prof.  Whitfield  informs  me  is  characteristic 
of  the  Dakota  division  of  the  Cretaceous.  In  regard  to  the  con- 
tinuity of  the  coal-bearing  sandstones  and  clays  at  the  Red  Lodge 
exposures,  with  similar  exposures  in  the  Big  Horn  region,  I  do 
not  think  there  can  be  any  question  ;  in  fact,  the  same  exposures 
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are  met  with  on  the  Big  Horn  side  of  the  divide  but  a  few  miles 
from  Red  Lodge  on  Bear  Creek,  a  tributary  of  Clarke's  Fork,  and 
these  beds  again  appear  to  be  continuous  with  the  coal  veins  found 
in  so  many  paits  of  the  basin. 

Between  these  coal-bearing  strata  and  the  base  of  the  Wahsatch 
sediments  there  intervenes  a  very  thick  layer  of  sandstone,  which 
seems  to  present  the  same  general  lithological  characters  as  the 
underlying  sandstones.  An  exception  to  this,  however,  is  found 
in  a  section  exposed  on  Stinking  Water,  where  the  sandstone 
immediately  underlying  the  Wahsatch  contains  faint  traces  of 
impure  lignite.  It  may  be  that  these  beds  are  to  be  referred  to 
the  Laramie  Cretaceous,  but  if  this  is  true  they  are  very  different 
from  the  Laramie  exposures  to  the  east  of  the  Big  Horn  Moun- 
tains, with  which  1  am  personally  familiar.  King  observes,' 
"  Between  the  uppermost  members  of  the  Laramie  Cretaceous 
and  the  lower  beds  of  the  Vermillion  Creek  Eocene,  there  is  but 
very  slight  lithological  difference.  They  are  both  reddish,  friable 
sandy  rocks."  I'his  certainly  does  not  agree  with  the  description 
of  the  beds  underlying  the  Big  Horn  sediments,  and  it  is  some- 
what doubtful  if  the  Laramie  is  here  represented.  I  was  unable 
to  find  any  strata  that  would  represent  the  Puerco  deposits,  and 
it  is  more  than  probable  that  this  formation  is  also  absent  in  this 
region. 

The  Wahsatch  sediments  are  made  up  entirety  of  beds  of  clay 
and  sandstone.  The  clays  vaiy  in  color  from  a  light  buff  to  a 
brick  red,  although  in  some  places  they  have  a  distinctively  bluish 
or  slate-colored  tint.  They  contain  much  lime  in  the. form  of 
small  rusty  nodules  in  which  the  fossils  are  usually  found,  and 
not  unfrequently  there  is  much  admixture  of  sand.  In  other 
places  the  sand  and  clay  beds  are  sharply  defined  from  each  other, 
indicating  in  all  probability  rapid  changes  of  the  currents  of  the 
lake.  They  are  for  the  most  part  in  an  extremely  fine  state  of 
division,  and  were  undoubtedly  derived  principally  from  the 
erosion  of  the  older  Cretaceous  and  Jurassic  formations.  The 
sandstone  layers,  upon  the  other  hand,  are  composed  of  much 
coarser  materials,  and  very  rarely  contain  the  lime  nodules  seen 
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in  the  clay.  They  vary  in  thickness  from  one  to  twenty  feet,  and 
in  some  instances  even  more.  When  first  exposed  they  are  some- 
what bluish  in  color,  but  owin^  to  the  presence  of  iron  they 
assume  a  decided  rusty  color  after  much  weathering. 

The  fossils  are  found  almost  exclusively  in  the  clays,  although 
their  occurrence  in  the  sandstones  is  not  unknown.  In  the  clays 
they  are  in  a  majority  of  instances  badly  broken  and  crushed, 
caused  no  doubt  by  the  settling  and  packing  of  this  sediment. 
In  the  sandstone,  upon  the  other  hand,  the  bones  are  generally 
well  preserved,  and  nearly  all  of  the  choice  specimens  have  been 
derived  from  this  material. 

The  principal  fossil  bearing  exposures  are  found  in  the  vicinity 
of  the  Gray  Bull  and  Stinking  Water,  although  Buffalo  Basin, 
which  is  really  the  upper  part  of  the  basin  of  Fifteen  Mile  Creek, 
also  contains  some  good  exposures.  The  exposures  without  ex- 
ception face  to  the  northwest,  a  fact  which  is  explained  by  the 
prevailing  direction  of  the  storms  in  the  winter  and  spring. 

The  basin  of  Clarke's  Fork,  although  generally  regarded  as  hav- 
ing  been  filled  with  deposits  of  Cretaceous  age,  is  identical  in  its 
structure  with  the  Big  Horn  basin  proper.  The  older  formations 
are  the  same,  and  I  was  able  to  trace  the  continuity  of  the  Wahsatch 
deposits  across  the  high  divide,  or  mesa,  from  Stinking  Water. 
Not  content  with  this  evidence  I  made  careful  search  for  fossils  in 
the  exposures  of  the  Clark's  Fork  basin,  and  was  rewarded  by  the 
finding  of  enough  material  to  settle  the  age  of  these  beds  without 
further  question.  The  remains  are  all  mammalian,  and  the  species 
represented  are  characteristically  those  of  the  Wahsatch. 

The  Wind  River  Basin. 

There  yet  remains  to  discuss  the  relationship  between  the  Big 
Horn  and  Wind  River  Lakes.  As  already  indicated,  the  Wind 
River  basin  lies  to  the  south  of  the  Big  Horn  basin,  and  is  now 
drained  by  the  same  river  system,  viz. :  by  the  Big  Horn  and  its 
continuation,  the  Big  Wind  River.  The  Wind  River  or  upper 
basin  was  filled  with  sediment  in  the  same  manner  as  that  of  the 
Big  Horn,  but  it  is  of  a  later  age  as  is  abundantly  demonstrated  by 
the  fauna  it  contains. 
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Now  the  Owl  Creek-Rattlesnake  range,  as  already  remarked, 
formed  the  southern  boundary  of  the  Big  Horn  Lake  and  the 
northern  boundary  of  the  Wind  River  Lake,  and  the  question 
naturally  arises,  how  can  it  be  that  the  upper  basin  is  later  in  age  ? 
One  would  naturally  suppose  that  the  upheaval  of  the  Owl  Creek 
Mountains,  which  formed  the  southern  boundary  of  the  Big  Horn 
Lake,  would  have  also  cut  off  a  basin  to  the  south,  and  that  the 
lower  straU  of  the  Wind  River  deposits  would  be  of  the  same  age 
as  those  of  the  Big  Horn.  Such,  however,  is  not  the  case.  Every 
part  of  the  Wind  River  sediment,  from  base  to  summit,  belongs  to 
a  later  geological  epoch. 

The  Wind  River  Lake  was  surrounded  by  high  mountain  ranges, 
and  its  deposits  were  of  great  thickness,  equal  perhaps  to  that  of 
the  Big  Horn.     How  can  this  be  explained  ? 

In  trying  to  make  out  this  problem  there  was  one  fact  that  struck 
me  as  very  significant,  and  that  was  that  while  all  the  older  forma- 
tions on  the  northern  slopes  of  the  Owl  Creek  and  Rattlesnake 
Mountains  were  in  a  measure  intact  and  comparatively  weathered, 
on  the  southern  or  Wind  River  side  the  older  rocks  had  been 
almost  entirely  swept  away,  leaving  the  granite  exposed  throughout 
almost  the  entire  extent  of  the  range.  This  was  not  done,  more- 
over, since  the  close  of  the  Wind  River  epoch,  but  prior  to  the 
laying  down  of  the  Wind  River  sediments,  since  they  are  seen  in 
this  immediate  section  to  rest  directly  upon  the  granite  without 
any  trace  whatever  of  the  older  rocks. 

The  presumption  is  therefore  that  the  Wind  River  country  was 
above  water  during  the  existence  of  the  Big  Horn  Lake,  and  that 
the  drainage  was  in  another  direction — probably  to  the  east — before 
the  present  eastern  barrier  of  the  Wind  River  basin  was  elevated. 
This  would  account  for  the  preservation  of  the  older  sediments 
on  the  Big  Horn  side  of  the  Owl  Creek  Mountains,  and  their  re- 
markable erosion  upon  the  southern  or  Wind  River  side.  ~ 

Sometime  subsequent  to  the  close  of  the  Big  Horn  period  a 
second  elevation  took  place,  which  cut  off  the  outlet  of  the  waters 
of>  the  Wind  River  region,  and  a  second  lake  was  formed  on  the 
site  of  the  present  Wind  River  basin.  Just  how  much  time  elapsed 
between  these  changes  is  difficult  to  determine,  but  judging  from  the 
relations  of  their  respective  faunse  it  could  not  have  been  very  great. 
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When  the  Wind  River  Lake  was  finally  filled  its  waters  found 
an  outlet  to  the  north,  excavating  the  remarkable  gorge  now  known 
as  the  Wind  River  Cation.  It  is  through  this  channel  that  the 
drainage  has  since  found  an  outlet  seawards. 

Summary. 
The  following  are  the  main  features  of  my  observations : 

1.  That  the  Puerco  and  Laramie  do  not  underlie  the  Wahsatch 
in  the  Big  Horn  basin,  but  the  strata  rest  upon  older  secondary 
rocks. 

2.  That  the  thickness  of  the  Wahsatch  in  this  basin  is  about 
2500  feet,  or  considerably  less  than  the  4000  assigned  to  the  same 
strata  in  the  Vermillion  Creek  exptosures. 

3.  That  the  Clarke's  Fork  basin,  although  geographically  sepa- 
rate, is  in  age  and  deposition  identical  with  the  Big  Horn  basin. 

4.  That  the  Wind  River  beds  are  absolutely  distinct  from  the 
Big  Horn  Wahsatch,  and  belong  to  a  succeeding  deposition. 

VI. — Narrative  of  Expedition  op  1891. 

The  expedition  into  the  Big  Horn  region  of  Wyoming  was  out- 
fitted at  Red  Lodge,  Montana,  a  small  mining  town  at  the  terminus 
of  the  Rock  Fork  Railroad,  which  is  a  side  branch  of  the  main 
line  of  the  Northern  Pacific.  The  outfit  consisted  of  wagon  and 
team,  riding  horses  and  other  necessary  equipments  for  such  a 
trip.  One  assistant  was  employed,  Mr.  M.  L.  Jones,  of  Red 
Lodge,  who  not  only  acted  as  teamster  and  cook,  but  also  rendered 
much  assistance  in  collecting. 

Our  immediate  destination,  after  leaving  Red  Lodge,  was  the 
extensive  exposures  lying  to  the  south  of  the  Gray  Bull  River  in 
the  vicinity  of  its  junction  with  the  Big  Horn,  some  hundred  and 
twenty-five  miles  from  the  point  of  starting.  After  crossing 
Stinking  Water,  we  turned  off  the  main  stage  road  between 
Hatutau  and  Red  Lodge,  and  traveled  east  to  the  Old  Bridge 
trail.  In  this  region  we  met  with  a  number  of  Wahsatch  ex- 
posures, most  of  which  are  entirely  barren.  The  few  specimens 
we  secured  were  very  fragmentary. 
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WitbiD  less  than  a  week  we  reached  the  Gray  Bull  River,  but 
found  it  impassable  on  account  of  high  water.  While  waiting  for 
it  to  fall  we  examined  the  exposures  upon  the  divide  between  the 
Gray  Bull  and  Dry  Creek  to  the  north,  and  met  with  considerable 


On  the  south  side  of  the  Gray  Bull  from  near  its  mouth  to  a 
point  twenty  miles  up  the  river  are  to  be  found  the  best  exposures  - 
of  the  Big  Horn  Wahsatch.  They  extend  from  near  the  river 
south  for  a  great  distance,  and  while  fossils  cannot  be  said  to  be 
abundant  at  any  point,  yet  careful  search  through  these  extensive 
exposures  has  resulted  tn  a  fairly  good  collection.  It  was  in  this 
locality  therefore  that  the  greater  part  of  the  summer  was  spent. 

The  examination  of  the  beds  within  easy  reach  of  the  river  was 
not  difficult  and  collecting  was  comparatively  easy,  but  when  we 
came  to  extend  our  field  to  the  more  distant  bad-lands,  we  en- 
countered much  greater  difficulties.  Scarcity  of  water  was  the 
greatest  obstacle  with  which  we  had  to  contend,  and  it  was  only 
by  dint  of  hard  labor  and  much  perseverance  that  we  were  able 
to  accomplish  the  examination  of  these  outlying  sections. 

Experience  of  fonner  expeditions  into  this  locality  had  taught 
me  the  necessity  of  being  properly  equipped  for  this  emergency, 
and  we  accordingly  provided  ourselves  with  suitable  casks  for 
transporting  water  on  the  back  of  a  pack-horse.  Our  usual 
method  was  to  establish  dry  camps  in  the  midst  of  the  bad-lands 
where  one  man  with  a  supply  of  fifteen  or  twenty  gallons  of  water 
could  subsist  for  a  week  or  ten  days  without  difficulty.  At  the 
expiration  of  this  time  he  would  have  completed  the  examination 
of  the  exposures  in  his  immediate  vicinity,  when  his  assistant 
would  bring  a  fresh  supply  and  move  his  camp  into  another  place. 
In  this  way  weeks  were  spent  in  a  search  for  fossils  in  regions  en- 
tirely destitute  of  water,  and  it  may  be  said  in  passing,  that  some 
of  our  best  specimens  were  secured  in  these  places. 

Generally  the  fossils  were  found  washed  out  of  the  sediments  so 
that  little  excavating  was  necessary.  In  some  instances,  however, 
they  were  found  in  the  rock.  For  the  most  part  ordinary  methods 
of  collecting  were  practiced,  viz. :  gathering  up  all  the  pieces  and 
packing  them  properly  for  shipment,  hut  the  collection  of  some  of 
the  fossils  deserves  especial  mention  in  view  of  the  somewhat 
\Ocb>bfr,  ,agi.\  10 
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novel  methods  employed.  Upon  one  occasion,  while  camped  alone 
in  the  bad-lands,  about  fifteen  miles  from  the  main  outfit,  I  came 
upon  a  few  teeth  which  I  at  once  recognized  to  be  of  unusual 
interest.  They  had  washed  out  of  a  low  sandstone  bluff,  leaving 
the  point  of  the  lower  jaw  still  remaining.  Search  as  carefully  as 
I  would  I  could  not  hnd  more  than  the  merest  handful  of  frag- 
ments of  bone  and  broken  teeth,  which  were  very  unsatisfactory 
indeed.  In  washing  out  the  fragments  that  had  been  deposited 
upon  a  level  surface  some  twenty  or  thirty  feet  square,  I  was  led 
to  infer  that  the  remaining  fragments  of  perhaps  the  entire  skull 
were  covered  up  in  the  loose  dirt  Acting  upon  this  1  carefully 
scraped  up  all  the  dirt  and  packed  much  of  it  out  to  the  river 
in  sacks  on  the  back  of  a  horse.  Later  we  found  a  tolerably 
passable  route  for  our  wagon,  and  hauled  it  all  to  the  river  where 
we  carefully  washed  it  after  the  manner  of  the  placer  miner.  '  In 
this  manner,  laborious  as  it  was,  we  recovered  almost  the  entire 
upper  and  lower  maxillae  of  the  rare  and  hitherto  little  known 
genus  PalcEom(tis.  After  cementing  the  fragments  together  we 
find  that  the  entire  dentition  is  present,  together  with  some  im- 
portant parts  of  the  skull.  In  this  way,  too,  we  recovered  much 
of  the  skeleton  of  another  Creodont  {Oxyana  lupina),  including 
the  carpus  and  most  of  the  foot  bones,  which  have  been  hitherto 
entirety  unknown.  This  simply  serves  to  illustrate  the  care  and 
energy  that  are  often  necessary  ou  the  part  of  the  collector  if  he 
would  meet  with  even  an  ordinary  measure  of  success  in  this 
region,  where  anything  like  complete  skeletons  are  very  rare 
indeed. 

Our  first  side  trip  was  made  into  the  bad-land  exposures  tying 
between  Gray  Bull  and  Stinking  Water  in  the  vicinity  of  the  mouth 
of  the  latter  stream.  In  so  doing  we  passed  over  the  old  Bridger 
trail  and  met  with  many  exposures,  most  of  which  were  barren. 
Owing  to  the  extreme  scarcity  of  water,  however,  and  the  great 
distance  we  would  have  been  compelled  to  carry  it,  we  did  not 
explore  these  exposures  as  thoroughly  as  we  would  have  done  had 
the  circumstances  been  more  favorable. 

Our  next  trip  was  into  the  Buffalo  basin  which,  as  I  have  already 
said,  is  the  upper  or  western  part  of  the  valley  of  Fifteen  Mile 
Creek.    These  exposures  pertain  to  a  much  higher  level  than  those 
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of  dtber  the  Gray  Bull  or  Stinking  Water,  being  probably  within 
800  or  1000  feet  of  the  top  of  the  entire  sedimentary  mass.  On 
this  account  we  have  Icept  all  collections  from  this  horizon  separate 
fram  the  rest. 

Although  these  beds  are  mostly  barren,  we  were  able  to  secure 
a  fair  collection  from  them  by  dint  of  hard  labor.  The  water  and 
grass  were  extremely  poor  at  the  time  of  our  visit,  and  it  was 
with  great  difficulty  that  we  could  keep  control  of  our  animals. 
The  water  was,  in  fact,  but  little  better  than  thin  alkali  mud,  and 
in  many  instances  literally  swarmed  with  animal  and  vegetable 
life.  Our  best  finds  in  these  beds  were  some  very  good  specimens 
of  the  peculiar  genus  Anacodon,  together  with  those  of  Lemuroids, 
Rodents  and  Coryphodons. 

Our  last  trip  was  into  the  Wind  River  basin  to  the  south,  and 
although  we  had  comparatively  little  time  at  our  disposal,  and 
much  traveling  to  do  in  order  to  reach  this  locality,  we  success- 
fully accomplished  the  task,  and  returned  after  an  absence  of 
twenty  days  with  some  important  specimens  from  this  horizon  to 
reward  us  for  our  efforts.  The  more  or  less  complete  skeletons 
of  Heptodon  caiciculus  and  Palaosyops  borealis  were  among  the 
principal  finds  of  this  trip. 

It  was  the  work  of  but  a  few  days  to  get  our  collections 
together,  pack  them  properly  and  return  to  the  point  of  starting, 
where  we  arrived  after  an  absence  in  the  bad-lands  of .  nearly 
four  months. 
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Article  XII.— REVISION  OF  THE  SPECIES  OF  CORV- 
PHODON. 

By  Charles  Earle. 

The  recent  expedition  sent  out  by  the  American  Museum  of 
Natural  History  to  the  Bad  Laods  of  the  Wahsatch  formation  of 
Wyoming  was  successful  in  procuring  some  valuable  Coryphodon 
material. 

Through  the  kindness  of  Dr.  H.  F.  Osbom,  Curator,  the  entire 
collection  has  been  placed  in  my  hands  for  identification  and 
study.  In  taking  up  the  Coryphodontidae,  1  am  surprised  by  the 
great  number  of  species  which  have  been  proposed,  and  I  find 
upon  studying  and  comparing  the  types  that  a  great  reduction  in 
the  number  of  species  should  be  made. 

Prof.  Cope,  with  his  usual  liberality,  has  kindly  allowed  me  to 
study  his  whole  collection  of  Coryphodon  material,  therefore  I 
am  now  prepared  to  revise  the  species  approximately,  and  to  give 
a  fairly  accurate  diagnosis  of  each.  Unfortunately  nearly  all 
the  American  material  of  Coryphodon  has  been  found  scattered, 
so  that  it  is  almost  impossible  to  say  what  parts  of  the  skeletons 
of  the  different  individuals  should  be  associated  with  each 
other. 

The  collection  in  the  American  Museum  contains,  among  other 
specimens,  the  greater  part  of  the  skeleton  of  Coryphodon  artax 
{=Bathmodon  pachypus  Cope),  although  there  are  no  teeth  asso- 
ciated with  this  specimen.  There  is  also  a  very  valuable  speci- 
men of  C.  obliquus.  This  latter  is  of  importance,  as  it  represents 
one  individual,  and  contains  the  upper  and  lower  dentition  nearly 
complete. 

Since  Prof,  Cope's  original  discovery'  of  the  occurrence  of 
the  genus  Coryphodon  in  America,  he  has  described  four  new 
genera  of  the  Coryphodon t idee  from  this  country. 
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I  am  especially  doubtful  as  to  the  validity  of  the  genus  Bath- 
modon,  and  shall  consider  it  in  this  paper  as  a  synonym  of  Cory- 
phodon.  The  character  upon  which  this  genus  was  based — namely, 
the  presence  of  a  tibiale  facet  upon  the  aptraf^alus,  will,  I  believe, 
be  found  not  to  be  confined  alone  to  this  genus  of  the  Corypho- 
dontidse,  but  will  prove  to  be  one  of  the  ordinal  characters  of  the 
Amblypoda  in  general.  The  presence  of  a  tibiale  facet  upon  the 
astragalus  is  the  general  rule  among  the  other  members  of  the 
Amblypoda.  Marsh'  has  noticed  the  presence  of  this  facet  in 
the  Dinocerata.  He  also  adds,  "  The  astragalus  in  Corypkodoit  is 
very  similar  in  form  to  that  in  the  Dinocerata,  but  is  shorter.  It 
has  essentially  the  same  articular  faces,  and  the  facet  for  the 
tibiale  is  equally  well  marked." '  Prof.  Cope'  has  also  pointed 
out  the  existence  of  a  tibiale  facet  in  the  astragalus  of  the  genus 
Pantolambda, 

We  see  from  the  above  that  in  all  the  genera  of  the  Amblypoda, 
of  which  we  possess  good  examples  of  the  astragali,  there  is  the 
common  character  of  an  internal  tibiale  facet. 

The  material  referable  to  the  tarsi  of  Corypkodon  and  allied 
genera  in  Prof.  Cope's  collection  is  very  limited.  He'  has 
described  a  species  of  Coryphodon,  named  C.  latipes ;  associated 
with  the  skeleton,  upon  which  this  species  is  based,  are  two 
astragali.  These  are  the  only  astragali  in  Prof.  Cope's  collec- 
tion, which  I  find  have  been  referred  to  the  genus  Coryphdidon  by 
him. 

The  two  astragali  above  mentioned  are  much  worn  and  rqunded 
off,  and  as  they  are  associated  with  other  parts  of  a  skeleton 
which  shows  decidedly  juvenile  characters,  I  believe  that  the 
whole  skeleton  belongs  to  an  immature  specimen  of  Corypkodon, 
in  which  it  is  impossible  to  form  a  conjecture  as  to  the  presence 
or  absence  of  the  tibiale  facet. 

1  do  not  retain  the  genus  Metalophodon  Cope  as  a  distinct 
genus,  for  the  reason  that  all  stages  of  transition  occur,  in  which 
the  posterior  limb  of  the  external  crescent  of  the  second  superior 
molar  is  well  developed,  down  to  that  in  which  the  crest  has 

>  UoDocnphaCltacDisiiccitiu.pp.  Tt6iuidi4a. 

>  Thii  detcriptiDD  u  dqi  coDfirmed  by  Otborn. 

•  Teoimy  Verwbnta,  p.  6ij. 

•  PiM.  Am.  Phil,  Soc,  187},  p.  33, 
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nearly  disappeared.'  In  fact  the  absence  or  presence  of  the 
posterior  limb  of  the  crescent  in  Coryphoden  is  largely  dependent 
upon  the  amount  of  abrasion,  for  as  the  tooth  becomes  more 
worn  it  involves  the  posterior  limb  of  the  crescent.  This  abra- 
sion first  affects  the  external  portion  of  the  posterior  limb,  and 
further  wear  will  bring  it  into  continuity  with  the  internal  apex  of 
the  crescent. 

Variations  and  Homologies  of  the  Molar  Teeth. 

Before  taking  up  the  descriptive  part  of  this  paper,  I  propose 
to  treat  some  of  the  variations  of  the  teeth  and  of  the  homologies 
of  the  molar  cusps. 

I  have  found  it  extremely  difficult  to  define  the  limits  of  the 
specific  groups  in  this  genus,  as  in  so  many  cases  the  species  run 
into  each  other  by  insensible  gradations.  I  have  for  that  reason 
decided  to  reduce  the  species  described  to  about  half  the  number 
originally  proposed. 

The  canine  teeth  show  a  great  amount  of  variation  as  to  size, 
and  this  is  probably  due  partly  to  age  and  sex.  The  inferior 
canines  associated  with  the  type  of  C.  anax  are  very  much  larger 
than  those  of  C,  radians,  although  the  inferior  molar  series  of 
these  two  species  are  nearly  of  the  same  size. 

Id  no  case  have  I  been  able  to  find  two  series  of  teeth  of  the 
same  species  which  are  even  closely  similar  in  size,  etc  They 
always  vary  in  their  dimensions  and  in  the  characters  of  the  crest 
of  the  last  superior  and  inferior  molars.  For  example,  Jn  C. 
elephaniopus.  Cope  mentions  the  fact  that  in  his  specimen  the  last 
superior  molar  exhibits  traces  of  the  posterior  limb  to  the  crescent, 
whereas  in  the  specimen  in  the  American  Museum  collection  this 
tooth  is  without  this  rudimentary  limb,  although  in  all  the  other 
characters  our  series  of  teeth  correspond  exactly  to  those  of  the 
type  in  the  Cope  collection.  This  same  variation  exists  in  C. 
radians,  as  already  mentioned ;  now  if  we  are  to  interpret  all 
these  variations  as  specific,  the  list  of  species  in  this  genus  would 
increase  indefinitely.  I  therefore,  in  limiting  the  species,  have 
summed  up  the  characters  in  all  cases  when  comparing  related 
species,  and  have  not  considered  slight  variations  as  specific. 

'  5«  Bluib't  tigom  or  CerypkodfKy  Monogrmph  of  tbo  Dinoccnui,  p.  Ja. 
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The  structure  of  the  crescent  in  the  second  superior  molar  is 
an  extremely  variable  character,  and  when  we  compare  the  series 
of  species  from  C.  radians  through  C.  elephaniopus  to  C.  hamatus, 
I  am  sure  we  can  find  no  generic  characters  between  them,  but 
must  recognize  the  fact  that  we  are  here  dealing  with  a  phyletic 
series  in  which,  in  the  first-named  species,  we  have  the  crescent 
well  develojied,  down  to  that  where  the  posterior  liinb  is  com- 
pletely lost.  In  C.  radians  the  form  of  the  second  superior  molar 
and  characters  of  the  external  crescent  appear  to  be  fairly  con- 
stant, but  in  the  last  upper  tooth  of  the  superior  series  the  case  is 
different.  Thftre  is,  however,  one  character  of  this  tooth  which 
appears  to  be  diagnostic  of  the  species,  and  that  is  the  relations  of 
the  external  portion  of  the  anterior  crest  to  the  basal  part  of 
the  molar ;  in  this  species  the  anterior  crest  divides  into  two 
branches  running  externally  to  the  base  of  the  crown.  The  fine 
series  of  teeth  (No.  274)  in  the  American  Museum  collection 
exhibits  this  character  very  well,  although  the  form  of  the  last 
superior  molar  is  different  from  the  type  specimen. 

The  great  variation  shown  by  the  facets  of  the  astragalus  and 
calcaneum  will  be  described  later,  and  I  believe  it  is  not  possible 
at  present  to  diagnose  any  species  upon  these  variable  characters. 

The  variations  shown  by  the  long  bones  of  the  skeleton  are 
many  ;  they  chiefly  affect  their  length  and  the  size  of  their  distal 
and  proximal  extremities. 

Homologies  op  the  Cusps. — The  homologies  of  the  dental 
elemeats  of  the  superior  true  molars  of  the  Coryphodontidae  are 
not  determined  without  considerable  difficulty,  and  only  by 
a.  comparison  of  the  teeth  of  Corypkodon  with  the  most  primitive 
member  of  this  group,  namely  Pantoiambda,  are  we  enabled  to 
understand  the  structure  of  the  type  of  molar  found  in  Corypkodon. 
Prof.  Cope'  has  studied  the  question  of  the  homologies  of  the 
cusps  in  the  Coryphodontide,  and  it  appears  to  me  that  his  con- 
clusions are  satisfactory.  He  finds  that  the  tritubercular  form  of 
superior  molar,  as  found  in  Pantolambda,  was  the  probable  start- 
ing point  for  the  Coryphodon  molar.  In  the  former  genus  (Fig. 
3  A)  both  external  crescents  are  well  developed,  and  there  is  a 
prominent  parastylc  or  an tero- external  buttress. 

'  Anericsa  NuvtaBMi  il84-Bg,  pp.  1115  *ad  iigs. 
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In  some  of  the  species  of  Coiyphodon 
we  find,  as  the  external  elements  of  the 
crown,  on  the  first  and  second  superior 
molar,  a  strongly- developed  posterior  cres- 
cent, and  connected  with  the  anterior  limb 
of  the  crescent,  a  prominent  conical  cusp 
(Fig.  \,pa\ 
1  The  question  is :  what  is  the  homologue 

of  this  cusp  in  Pantolambda  and  other 
Ungulates  ?    Prof.  Cope  believes  that  this 
cusp  is  the  sole  representative  of  the  anterior 
crescent  of  Pantolambda.     On  the  second 
and  last  superior  molars  of  Cerypkcdon  the 
rudimentary  anterior  crescent  is    reduced 
Fig.  I.  The  Morphology  o(  to  a  cusp  ;  but  on  the  first  molar  this  cusp 
Sc^^S™?**  /^F^S^el  is  much  elongated,  and  forms  a  short  crest. 
Ht.'^oM^-' ^'.ma^tjjil       ^^^  Coryphodon  molar  still  retains  the 
ni'ie^!M,'"proio™ld"*!lt3^  l^^gg  parastylc  which  is  so  characteristic  of 
hypoioiudlo.'.tnioconid.    '  the  teeth  of  Pantolambda.     The  mesostyle 
(Fig.  I,  ms)  in  Coryphodon  is  only  slightly  developed,  and  is  more 
prominent  on  the  second  superior  molar  than  on  any  of  the  others. 
The  anterior  transverse  crest  or  protoloph  in  Coryphodon  has 
probably  been  developed  from  the  crest  running  externally  from 
the  protocone  of  Pantolambda. 

It  is  very  interesting  to  observe  that  in  some  species  of  Cory- 
phodon the  protoloph  is  enlarged  at  its  middle,  this  enlargement 
being  the  homologue  of  the  protoconule.  Traces  are  also  present 
of  the  metaconule. 

The  most  primitive  condition  of  the  last  inferior  molar  in  Cory- 
phodon is  probably  where  the  heel  has  a  straight  posterior  border, 
for  this  is  the  condition  in  Pantolambda. 

In  Coryphodon  obliquus  we  see  the  origin  of  the  internal  ridge  or 
tubercle,  which,  as  it  increases  in  size,  forces  the  entoconid  to 
take  the  place  of  the  fifth  lobe  of  other  forms,  but  the  last  inferior 
lylar  of  Coryphodon  has  no  element  homologous  with  the  hypo- 
conulid  or  fifth  lobe  of  the  true  Lophodonts. 

The  Coryphodon  anax  type  shows  the  greatest  specialization  in 
the  structure  of  the  heel  of  the  last  inferior  molar.  In  this  species 
the  three  lobes  of  the  heel  are  very  large  and  equal  in  size. 
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It  is  ioteresdng  to  note  that  the  Paniolambda-Coryphodon 
tine  was  first  introduced  by  the  tritubercular  type  of  mol^ ;  later, 
however,  in  the  Wahsatch  period  this  line  probably  divided  into 
two  sublines,  one  leading  to  Afanieodon,  the  other  to  Coryphodon. 
The  first  subline  is  characterized  by  the  quadri tubercular  form  of 
molar ;  in  the  last,  however,  the  tritubercular  type  persisted. 

Revised  Table  of  Species  and  Synor^ms. 


I.  Coryphodon  radians =  C.  repandus. 

3.  Coryphodon  testis =  Metalophodon  testis. 

3.  Coryphodon  elcpbantopus =  C.  simus,  C.  molestus,  B.  tomas, 

4.  Cixyphodon  cuspidatus.  (C.  latidensi).  C.  hamahis? 

5.  (CoiTphodon  bamatus.) 

6.  Corypbodon  obliquos. 

7.  Coryphodon  curricristls. 

3.  CMyphodon  anai =  Bathmodon  pachypus,  Coryphodon  lobatus. 

9.  Manteodon  snbqiiadratiu, 

10.  Ectacodon  doctus. 

Coryphodon  Owen. 

Sys.Satimedtm  Cope.     Mitalcphedon  Cope. 

PreroolaTs  simpler  than  molars.  Superior  premolars,  except  first,  consisting 
of  an  eitemal  and  an  internal  crescent.  InfeiJor  premolars  with  only  one 
crescent.  Lost  inferior  premolar  much  simpler  than  first  true  moUr.  Superior 
mobus  tritubercular,  antero-extemal  cone  (parastyle)  connected  with  protocone 
by  a  strong  crest.  First  superior  molar  with  well-developed  postero-extemal 
crescent,  second  superior  molar  with  crescent  complete  or  incomplete.  Last 
sDperior  molar  with  crescent  reduced  to  a  posterior  crest.  Hesoetyle  well 
marked-  Inferior  true  molars  consisting  of  two  crescents  with  anterior  limb  of 
each  much  reduced ;  trigonid  raised  above  heel.  Elements  of  beel  of  last 
inferior  molar,  entoconid  and  hypoconid  ;  no  cusp  homologous  with  hypoconu- 
lid-  No  scapho-magnum  articalation.  Astragalo-cuboid  contact  large.  Astra- 
gahis  flat,  with  internal  facet  for  tibiale. 

Synoptical  Table  of  the  Genera  and  Species  of  Coryphodontida. 

A.  Last  superior  molar  with  postero-extema]  crescent  complete.    Intemalcones 

two  (hypocone  developed}  Mantaiiiim. 

Hypocone  smaller  than  protocone M.  sutjuadratus. 

B.  Last  superior  molar  witb  postero-extemal  crescent  lacking  posterior  limb. 

-        Internal  cones  one  (hypocone  wanting,  or  rudimentary) Ceryphedim, 
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I.   Second  superior  molar  witb  external  crescent  complete. 
a.    Heel  of  Ust  inferior  molar  bilobate. 

I .   Paracone  and  posterior  crest  of  last  superior  molar  in  a  straight 

line  (type) C.  radiant. 

3.   Paracone  and  posterior  crest  of  last  superior  molar  forming  a 

right  angle C.  eltp/iattlopHi. 

6.    Heel   unknown.     Last  superior  moUu  with  postero-eiternal  cusp. 
C.  (Ectacmitm)  Hnilus. 

c.  tied  of  Ust  inferior  molar  trilobate. 

I.   Accessory  tubercle  in  posterior  valley  a  cusp  (bunold). 

Size  small C.  cuspidatui. 

3.   Accessory  tubercle  in  posterior  valley  a  lobe  (lophoid). 

Size  iMge.     Sup.  m,  3  sublriangular j  .  .C.  anax. 

Size  smalt.     Sup.  m.  3  oval C.  sbHqtttu. 

d.  Heel  of  last  inferior  molar  forming  a  crest  (bypoconid  and  entoconid 


II.   Second  superior  molar  with  external  crescent  incomplete. 

e.  Heel   of  last  inferior   molar  unknown.     Sup.  m.  3  with  posterior 

limb  of  crescent  reduced C.  (Metalepkodtm)  leslit. 

f.  Heel  of  last  inferior  molar  bilobate-     Sup.  m.  2  with  posterior  limb 

of  descent  wanting C  Aamatui. 

Corypbodon  radians  Cope. 

SvK. — C^yphodan  rtpandus  Cope. 

Last  superior  molar  subtriangular  in  ontline.  external  termination  of  anterior 
crest  generally  in  continuity  by  two  ridges  with  basal  portion  of  crown  ;  pos- 
tero-extemal  crest  obliqne  and  connected  with  posterior  cingulum  by  a  sharp 
ridge  (type).     Last  inferior  molar  witb  heel  bilobate. 

The  type  specimen  of  C.  radians  (Fig.  3,  B,  p.  159)  consists  of 
the  last  two  superior  molars  with  upper  premolars,  and  lastly  of 
an  astragalus,  femur,  and  other  fragments  of  the  skeleton. 

The  specimens  in  Prof.  Cope's  collection  upon  which  he  based 
his  C.  repandvs  are  two  superior  molars  and  a  portion  of  a  jaw 
bearing  the  last  two  molars,  all  from  the  same  individual.  The 
measurement  and  character  of  these  teeth  are  almost  identical 
with  the  type  specimen  of  C.  radians,  and  for  that  reason  I  believe 
they  should  be  referred  to  that  species.  The  difference  in  char- 
acter of  the  posterior  crest  of  the  last  superior  molar  in  the  two 
types  is  largely  due  to  the  condition  of  wear,  and  1  think  are  not 
specific. 

Coryphedon  radians  was  the  first  American  species  of  this 
genus  described.     Prof.   Cope'    at   the   time  of    the  discovery 

>  Pmc.  Am.  Phil.  Soc.,  iB;*,  p.  41;. 
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of  this  species  referred  it  to  a  new  genus  Bathmodon.  Later 
he*  recognized  the  fact  that  Bathmodon  was  identical  with  the 
European  genus  Coryp/utdtm,  and  in  his  subsequent  work  on  the 
'Extinct  Vertebrata  of  New  Mexico'  (1877),  described  this  spe- 
cies and  many  others  under  the  name  of  Coryphodon.  In  his 
'  Tertiary  Vertebrata "  Prof.  Cope  again  separated  Bathmodon 
from  Coryphodon,  basing  the  differential  characters  of  the  genus 
upon  the  presence  of  an  internal  facet  on  the  astragalus  for  the 
tibiale.  As  already  mentioned,  I  cannot  recognize  this  character 
as  generic,  but  believe  that  it  is  common  to  the  order  Amblypoda. 
The  original  material  from  which  C.  radians  was  described  came 
from  EvanstoD,  Wyoming.  Prof,  Cope  states  that  later  he  pro- 
cured a  mandible  from  the  same  locality,  which  he  supposed 
belonged  to  this  species.  1  believe  be  is  correct  in  associating  the 
form  of  last  inferior  molar  with  a  bilobate  heel  with  the  type 
of  C.  radians.  Another  reason  for  supposing  this  association  to 
be  correct,  is  the  fact  that  the  type  specimen  of  C.  rtpandus 
includes  both  upper  and  lower  teeth  from  the  same  individual ; 
also  in  this  species  the  heel  of  the  last  inferior  molar  has  a  straight 
posterior  border.  If  I  am  correct  in  supposing  that  C.  repandus 
is  the  same  species  as  C.  radians,  then  the  posterior  limb  of  the 
crescent  of  the  last  superior  molar  is  a  variable  character,  as  the 
type  specimen  of  C.  repandus  shows  none. 

I  consider  also  that  C.  radians  and  C.  anax  are  very  closely 
related  species,  and  that  C.  anax  may  not  be  specifically  distinct ; 
this  is  shown  by  the  fact  that  the  inferior  molar  series  of  the  two 
species  are  neariy  of  the  same  size.  The  internal  tubercle,  which 
is  so  characteristic  of  the  last  inferior  molar  of  C.  anax,  is  quite 
variable  in  size  and  position.  There  are  three  jaws  in  Prof.  Cope's 
collection,  two  of  which  he  refers  to  C.  anax;  in  one  (No.  a) 
the  dimensions  of  the  dental  series  are  less  than  in  the  type  of 
C.  radons,  and  in  this  jaw  the  internal  tubercle  of  the  last  infe- 
rior molar  is  not  as  much  separated  from  the  median  tubercle  as 
in  the  type  specimen.  The  last  upper  molar  of  the  type  of  C. 
radians,  however,  is  smaller  than  that  of  C.  anax. 
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MeasuremetUs  of  Jaws. 

C.a>»x,No,i. 

C.a 

■«:,No.l. 

c.™..-„. 

.044 

.370 
.170 
.070 

«. 

■rgs 
.070 

Depth  of  jaHbdowm.  3 

The  astragalus  which  Prof.  Cope  has  associated  with  the  type 
of  C.  raMans  is  much  smaller  than  that  of  B.  paekypus,  and 
it  is  strange  that  such  is  the  case,  as  the  teeth  of  C.  radians,  at 
least  the  lower  ones,  are  nearly  as  large  as  those  of  C.  anax  (= 
B.pachypus).  The  astragalus  of  C.  radians  is  nearly  square  in  its 
dimensions  ;  the  tibiale  facet  is  very  large,  and  placed  at  right 
angles  to  the  navicular  face  of  the  bone.  This  facet  is  separated 
by  a  notch  from  the  superior  face  of  the  astragalus,  although  I 
believe  this  to  be  a  variable  character.  Also  in  this  astragalus 
the  groove  between  the  sustentacular  and  ectal  facets  is  continued 
posteriorly  into  a  foramen  which  opens  above.  This  is  probably 
another  variable  character,  and  will  be  more  fully  considered 
under  the  head  of  C.  anax. 

A  few  species  of  Coryphodon  have  been  recorded  from  the  Wind  • 
River.  Prof.  Cope'  includes  two  species  from  this  formation, 
namely:  C.  radians  and  C.  cuspidatus.  Among  the  collection  of 
specimens  brought  from  the  Wind  River  by  Dr.  Wortman,  there 
are  fragments  of  a  skeleton  of  a  species  of  Coryphodon,  including 
a  few  teeth  fairly  well  preserved.  These  teeth  are  of  the  last  of 
the  lower  series,  and  compare  nearly  in  size  and  character  with 
those  of  C.  radians.  I  therefore  provisionally  refer  them  to  this 
species. 

Coryphodon  testis  Ci^. 

S'iS.^Afttalophodon  Ustis  Cope. 

Secood  superior  molar  much  larger  iban  the  last ;  posterior  limb  of  crescent 
reduced  to  an  external  cusp.  Last  upper  molai  oval  in  outline  with  posterior 
crest  sirughi. 


■  On  ihe  VcitebnUa  of  the  Wind  Riv«  Eac«w  Beda  of  Wyoming. 


uIi.U.5.G«l.  Surr., 
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Holan  Qi  Coiyphodon.    A ,  Pat 
HK.    All  iKhtn  Jt  naiunl  uEf. 

rrpe.    F^  Manindn 


rcopd  and  thii^  uppe* 
lolambda,  \  nllunl 

_  _    .     B.C.riu//aiit,type. 

tlrjikaitiiifHi,     E,  C.   Iiltil, 


The  type  of  C.  testis  is 
a  beautiful  series  of  the 
maxillary  teeth  of  both 
sides  in  Prof.  Cope's  col- 
lection (Fig.  a,  E).  Prof. 
Cope'  originally  described 
the  genus  Metalophodon 
from  two  series  of  teeth,' 
one  mature,  the  other  a 
series  of  milk  teeth,  which 
were  found  in  the  same 
locality,  although  from 
different  skulls.  These 
teeth  are  in  such  a  poor 
state  of  preservation,  and 
as  the  last  two  upper 
molars  of  the  mature 
specimen  are  of  the  same 
size  and  character,  I  can- 
not consider  them  as  good 
types.  In  the  Corypho- 
dontidse  the  second  supe- 
rior molar  always  differs 
widely  in  form  and  char- 
acters from  the  last,  and 
I  have  yet  to  see  an  ex- 
ception to  this  rule. 

The  exceedingly  fine 
type  specimen  of  C.  testis 
has  the  second  superior 
molar  much  larger,  and 
every  way  different  in 
character  from  the  last. 
The  posterior  limb  of  the 
crescent  in  this  molar  has 
only  its  external  portion 
worn,    although     further 
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abrasion  would  probably  have  brought  the  whole  limb  in  contiD- 
uity  internally  with  the  apex  of  the  crescent.  The  last  superior 
molar  of  this  species  is  oval  in  outHne,  with  no  postero-extemal 
enlargement  such  as  is  characteristic  of  the  C.  eUphantopus. 

Corjrphodon  elephantopus  Cope. 

SVN.— C.  simns,  C.  moUstm,  (C.  latidemf),  B.  hvuu. 

Last  superior  molar  with  postero-extemal  portion  proloi^ed  beyond  crest ; 
extenu!  part  of  posterior  crest  forming  a  right  angle  with  the  internal. 

The  type  of  C.  elephantopus  described  by  Prof.  Cope'  is  a  last 
superior  and  inferior  molar.  Later  in  his  '  Extinct  Vertebrata  of 
New  Mexico,'  he  described  the  finely -preserved  skull  with  teeth 
which  is  figured  in  this  work  {Fig.  2,  D). 

I  refer  specimen  No.  275  in  the  American  Museum  collection 
to  this  species,  although  its  teeth  differ  in  some  of  their  characters 
from  those  described  by  Prof.  Cope ;  this  difference  consisting  in 
the  fact  that  the  last  superior  molar  shows  no  trace  of  a  posterior 
limb  to  the  external  crescent ;  otherwise  the  measurements  and 
characters  of  the  teeth  are  identical.  I  have  shown  elsewhere 
that  this  character  is  a  variable  one  in  C.  radians,  and  will  not 
suffice  for  specific  definition. 

Prof.  Cope  recognizes  three  other  species  of  Corypkadon  which 
are  closely  related  to  C.  elephantopus ;  these  are  the  C.  sivtus,  C. 
moiestus  and  C.  latidens. 

The  material  pertaining  to  C.  moiestus  is  abundantly  represented 
in  Prof.  Cope's  collection,  and  numerous  figures  are  given  in  the 
work  above  cited. 

The  type  of  C.  simus  is  a  lower  jaw  with  teeth.  In  this  speci- 
men the  last  inferior  molar  is  preserved,  whereas  in  the  type  of 
the  lower  jaw  of  C.  elephantopus  this  tooth  is  wanting.  The  teeth 
of  C.  simus  are  slightly  smaller  than  those  of  C.  elephantopus, 
otherwise  I  see  no  distinction  between  them. 

The  C.  latidens  was  established  upon  the  well-preserved  mandi- 
ble with  teeth  figured  in  the '  Extinct  Vertebrata  of  New  Mexico." 
In  this  specimen  the  last  inferior  molar  is  also  preserved,  and 
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differs  quite  radically  id  fonn  from  that  of  the  type  of  C.  simus. 
The  measurements  of  "the  lower  teeth  of  C.  latidens  correspond 
exactly  with  the  superior  molars  of  C.  elephantopus,  and  for  that 
reason  I  do  not  give  it  specific  rank,  although  further  material 
may  show  that  C.  latidens  is  a  good  species. 

There  is  another  reason  for  referring  C.  latidens  to  C.  ekphant^s. 
In  the  former  species  the  last  inferior  molar  of  the  type  specimen 
has  a  straight  heel,  with  no  trace  of  the  posterior  enlargement 
which  is  so  characteristic  of  the  C.  anax  and  the  more  specialized 
species.  Now  the  square  form  of  the  last  superior  molar  of  C. 
elephantopus  should,  I  believe,  be  associated,  as  in  C.  radians,  with 
a  last  inferior  molar  which  has  a  bilobate  heel.  I  have  positive 
proof  from  a  specimen  in  the  American  Museum  collection  that 
the  oval  form  of  last  superior  molar  is  associated  with  the  trilobate 
heel. 

I  have  labored  under  the  disadvantage  of  not  being  able  to 
study  any  of  the  types  of  Coryphodon  from  New  Mexico,  which 
have  been  described  by  Prof.  Cope.  Accordingly  some  of  my 
conclusions  as  to  the  synonyms  of  the  species  may  be  incorrect ; 
however,  I  can  hardly  appreciate  the  specific  distinctions,  made  by 
Prof.  Cope,  between  many  of  the  Wahsatch  species  from  New 
Mexico. 


Coryphodon  cuspidatus  Cope. 

Last  interior  molar  with  a  promineDt  cODkal  tubercle  on  internal  side  of  heel. 

This  is  a  smaller  species  of  the  genus,  and  closely  related  to 
C.  obliquus  ;  it  was  established  upon  a  posterior  portion  of  a  last 
inferior  molar  from  New  Mexico. 

The  tubercles  and  ridges  on  the  last  inferior  molar  of  this  species 
of  Coryphodon  are  exceedingly  variable  characters.  In  the  collec- 
tioD  of  the  American  Museum  there  is  a  series  of  lower  molars  of 
C.  radians,  and  on  the  external  side  of  each  last  molar  there  is  a 
prominent  tubercle  between  the  lobes.  1  should  hardly  venture 
to  refer  this  specimen  to  a  new  species  based  upon  this  character, 
and  believe  it  to  be  merely  a  variation  from  the  typical  form  of 
molar  found  in  C.  radians. 
[Oitnier,  iSgs.}  11 
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Cofyphodoii  hamatus  Marsh. 

Superior  true  molars  broad  and  short  as  in  C  tlfphanlapHs.  Second  superior 
molar  with  posterior  limb  of  crescent  absent. 

I  describe  the  characters  of  this  species  from  the  figure  of  its 
dentition  given  by  Marsh."  If  this  be  conect  we  have  the  most 
specialized  species  of  the  genus,  as  in  this  form  the  posterior  limb 
of  the  crescent  of  superior  m  x,as  figured,  is  totally  absent  The 
form  of  the  last  superior  molar  is  Hke  that  of  C.  eUphantopus,  and 
it  is  important  to  notice  that  this  specimen  is  associated  with  the 
bilobate  form  of  last  inferior  molar.  The  dimensions  of  the 
teeth  in  C.  hamatus  are  the  same  as  in  C.  elephaniopus,  and  it  may 
prove  to  be  the  same  species.  Flower  and  Lydekker*  in  their 
new  work  on  the '  Mammalia '  have  incorrectly  given  Marsh's  name 
of  C.  hamatus  priority  over  that  of  C.  eUphantopus  Cope. 

Corypbodon  obliquus  C<^e. 

Last  superior  molar  an  elongated  oval.  Heel  of  last  inferior  molar  trilobate  ; 
its  iotemal  enlargement  a  ridge. 

The  type  of  C.  obliquus  is  a  portion  of  a  mandible  bearing  the 
last  two  molars,  from  New  Mexico.  This  species  has  not  been 
before  recorded  from  the  Big  Horn  Wahsatch.  We  are  fortunate 
in  having  a  fiiie  specimen  of  it  in  the  collection  {No.  276)  from 
this  locality,  consisting  of  the  superior  molar  series  with  the 
mandibular  dentition  nearly  complete. 

It  is  exceptional  to  find  together  the  superior  and  inferior 
molars  of  any  of  the  species  of  Coryphodon.  However,  the  speci- 
mens of  C.  obliquus  in  the  American  Museum  collection  are  from 
one  individual,  and  on  that  account  they  are  of  special  value. 

This  is  one  of  the  few  species  of  Coryphodon  which  can  be 
readily  distinguished  by  its  size  and  dental  characters  from  the 
larger  species  of  the  genus.  The  much  smaller  size  of  the  teeth, 
the  narrow  and  elongated  form  of  the  last  upper  molar  with  its 
long  posterior  crest  readily  distinguishes  it  from  C.  anax. 

The  second  superior  molar  in  C.  obliquus  has  the  posterior  limb 
of  the  crescent  well  developed.     The  last  lower  molar  is  longer 

'Dinoom.mieS,,p,  J4. 

*  MuBDuls,  Living  ind  Eidoct,  Flover  and  Lydekker.  iBgi,  p.  438.  fie.  i«i. 
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than  broad,  its  posterior  crest  is  oblique  to  the  anterior.  The 
heel  of  this  tooth  has  tbeentoconid  large,  and  internally  it  becomes 
continuous  with  the  low  tuberculated  ndge  characteristic  of  the 
species. 

The  ramus  of  the  mandible  is  much  elongated  and  slender. 
The  symphysis  is  long  and  strongly  procumbent. 

Measurement  of  Teeth  and  Jaw  in  C.  obliquus. 

Entire  nperior  moUr  series .- . . ,  136 

Saperior,»otar3 j  "t.  post. 034 

'  trans 037 

Entire  inferior  molar  series 153 

Inferior  moUr  3 i  «>«■  P<wt 037 

( trans oaa 

Entire  length  of  jsw 330 

Depth  of  jaw  below  middle  of  m.  3 057 

Coryphodon  ciirricristis  Cope. 

Heel  of  last  inferior  moUr  with  crest  extending  inwards  from  hypoconid  ;  no 
entoccmid  differentiated.     SaperiM  incisors  with  promineij  external  rib. 

The  type  of  C.  eurvtcristis  is  a  second  superior  molar,  a  canine 
and  a  mandible  of  one  side  containing  all  the  true  molars  intact. 
These  specimens  are  from  the  Big  Horn. 

This  species  is  of  the  same  size  approximately  as  C.  <Miquus, 
and  is  one  of  the  most  distinct  of  the  genus.  The  peculiar  char- 
acter of  the  heel  of  the  last  inferior  molar  exists  in  no  other  known 
species  ;  the  anterior  limb  of  the  heel  is  strongly  marked.  The 
crowns  of  the  lower  teeth  are  higher  in  proportion  to  their  length 
than  in  the  allied  species.  The  second  superior  molar,  associated 
with  the  type  specimens,  is  intermediate  in  size  between  that  of 
C.  anax  and  C.  obliquus ;  its  external  crescent  is  high  and  turned 
strongly  toward  the  posterior  border  of  the  tooth.  A  canine 
belonging  to  this  species  is  much  elongated,  sharp  and  triangular 
in  section. 

A  form  of  Coryphodon  described  by  Prof.  Cope  as  C.  marginatus 
I  cannot  admit  as  a  good  species.  The  teeth  upon  which  it  was 
established  are  probably  from  the  milk  dentition.  The  characters 
of  the  upper  molar  of  this  type  show  that  it  may  pertain  to  the 
milk  series  of  C.  anax. 
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Corypbodon  anax  Cope. 

SvN. — Bathmoden  pachypus  Cope,  and  Ceryplwdim  leAatus  Cope, 

Last  superior  molar  oval  in  outline  ;  external  portion  of  anterior  crest  not 
connected  with  basal  part  of  tooth  by  two  ridges.  Heel  of  last  inferior  molar 
trilobate  in  stnicmre,  with  lobes  nearly  equal  in  size. 

The  largest  known  species  of  Corypkodon,  namely,  the  B. 
pachypus,  was  established*  upon  the  characters  of  the  skeleton 
alone.  The  type  of  C.  anax  has  both  upper  and  lower  molars 
(Fig.  3,  C  and  H^  associated  with  parts  of  the  skeleton.  I 
consider,  as  both  of  these  types  are  from  the  same  locality, 
and  as  the  differential  characters  pointed  out  by  Prof,  Cope' 
are  variable,  that  these  two  species  are  probably  identical.  I 
have  compared  parts  of  the  skeleton  of  the  specimen  of  the 
large  species  of  Corypkodon  in  the  American  Museum  collection 
with  the  type  of  B.  pachypus,  and  find  they  correspond. 

The  last  upper  molar  of  C.  anax  (Fig.  2,  H^  is  large  and  much 
extended  transversely  ;  it  can  be  distinguished  from  that  of  C. 
.  radians  by  its  larger  size,  and  also  from  the  fact  that,  in  the  type 
specimen,  the  anterior  transverse  crest  at  its  external  extremity  is 
not  bifid.  Although  this  character  may  be  variable,  as  shown  by 
the  specimen  (No.  367)  in  the  American  Museum  collection. 
The  valley  in  the  last  superior  molar  separating  the  paracone 
from  the  anterior  crest  is  not  as  deep  as  in  C.  radians ;  also  the 
anterior  limb  of  the  external  crescent  is  more  oblique  and  cres- 
centoid  than  in  the  latter  species.  The  form  of  the  last  inferior 
molar  is  highly  characteristic  of  C.  anax ;  its  heel  is  strongly 
trilobate,  and  the  median  lobe  is  well  separated  from  the  laterals. 
The  size  of  this  tooth,  as  already  observed,  is  not  larger  than 
in  some  specimens  of  C.  radians.  Prof.  Cope  attempts  to  dis- 
tinguish C.  anax  from  B.  pachypus,  among  other  characters,  upon 
the  form  of  the  facets  of  the  astragalus  and  calcaneum.  In  the 
American  Museum  specimen  (No.  358)  the  astragalus  is  the  same 
size  as  in  the  type  specimen  of  B.  pachypus  in  Prof,  Cope's  col- 
lection. In  this  specimen  the  tibiale  facet  of  the  astragalus  is 
well  marked,  but  is  discontinuous  with  the  navicular ;  in  ihis 
respect  it  resembles  C.  radians,  and  differs  from  the  type  speci- 
men. The  large  size  of  the  astragalus  of  C.  anax,  and  especially 
its  greater  transverse  extent,  distinguishes  it  from  that  of  C.  radians. 

■  Proc.  Acnd.  Nat.  Sd.  Phiti.,  1889,^,  194.  ■  Tcrtisiy  VenebnU,  pp.  551,  js>. 
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The  characters  of  the  calcaneum  mentioned  by  Cope  as  sepa- 
rating the  two  species  will  not  hold  good.  In  the  American 
Museum  collection  there  are  three  series  of  astragali  and  calcanea 
of  C.  anax;  in  the  best- preserved  specimen  (No.  258)  the  sus- 
tentacular  facet  has  an  anterior  prolongation  ;  whereas  in  No. 
273  the  anterior  portion  is  entirely  absent.  The  sustentaculum 
in  this  specimen  is  of  an  oval  form. 

1  have  examined  four  sets  of  the  astragali  and  calcanea  of  C. 
atiax,  and  find  that  the  characters  of  the  inferior  face  of  the 
astragalus  are  quite  constant ;  1  refer  especially  to  the  groove  and 
foramen  which  are  always  placed  on  the  astragalus  between  the 
ectal  and  sustentacular  facets.  In  three  specimens  of  the  four 
the  posterior  opening  of  the  groove  is  shut  off  by  a  bridge  of  bone 
connecting  the  ectal  facet  with  the  posterior  median  enlargement 
of  the  astragalus.  In  one  specimen  in  the  collection  the  bridge 
of  bone  is  absent,  and  consequently  there  is  a  well-marked  fora- 
men ;  this  specimen  is  associated  with  a  calcaneum,  in  which  the 
sustentacular  facet  is  elongated. 

The  beautifully  preserved  pelvis  in  the  American  Museum  col- 
lection has  the  same  dimensions  as  that  belonging  to  the  type  of 
B.pachyfius;  the  femur,  however,  which  is  associated  with  it,  is 
much  smaller  than  that  of  B.  pachypus.  It  is  interesting  to  note 
that  the  American  Museum  femur  has  the  same  dimensions  as 
that  referred  by  Cope  to  the  C.  anax,  thus  offering  more  proof 
that  C.  anax  and  B.packypus  are  the  same  species. 

Manteodon  subquadratus  Cope. 

Last  superior  molar  quadrate  in  form  ;  bypocone  smaller  tliaD  protocone ; 
paiacone  coiopressed  and  ekn^ted. 

The  genus  Manteodon  was  established  by  Prof.  Cope'  upon  an 
upper  true  molar  (Fig,  3,  F)  with  fragments  of  teeth.  I  think 
Prof.  Cope  has  correctly  identified  the  single  superior  molar  as- 
sociated with  the  type  as  the  last  one  of  the  superior  series.  We 
have  in  this  tooth  interesting  characters  which  show  us  the  mpdi- 
lications  through  which  the  Corypkodon  molar  has  undergone. 
The  fact  that  the  last  superior  molar  of  Manteodon  is  quadritu- 
bercular  in  structure  is  unique,  and  occurs  in  no  other  genus  of 
this  family.    This  may  indicate  that  Manteodon  is  not  in  the  direct 
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line  to  Coryphodon;  as  in  this  case  we  should  have  to  suppose  the 
loss  of  the  hypocone.  The  nearest  approach  to  the  rudiment  of 
a  hypocone  on  the  superior  molars  of  Coryphodon  occurs  in  the 
C.  eUphantopus,  although  Marsh's  figure  of  his  C.  hamahu  proba- 
bly indicates  the  presence  of  this  cone  in  a  rudiment^y  conditioD. 

Ectacodon  cinctus  Cope. 

Last  superior  molar  rectan^lar,  larger  tbaa  second  ;  postero-ex;«rmd  cusp 
widely  sqlarated  from  posterior  crest. 

The  type  of  this  genus  and  species  is  a  finely -preserved  series 
of  upper  molars  in  Prof.  Cope's  collection. 

In  the  M.  eiiKtus  (Fig.  3,  G)  the  anterior  crest  of  the  last  upper 
molar  is  high,  and  its  external  termination  is  connected  with  the 
basal  portion  of  the  crown  by  only  one  ridge.  The  internal  cin- 
gulum  of  this  tooth  is  complete.  In  the  second  upper  molar  the 
external  termination  to  the  posterior  limb  of  the  crescent  forms 
a  prominent  cusp,  which  is  homologous  with  the  postero-extemal 
cusp  of  the  second  superior  molar  of  C.  testis. 

In  this  tooth  the  crescent  is  complete,  and  not  reduced  as  in 
the  Utter. 

This  species  is  more  closely  related  to  C.  radians  than  to  any 
other,  this  being  shown  by  the  fact  that  in  C.  radians  the  last 
superior  molar  has  traces  of  the  posterior  limb  to  the  crescent ; 
the  postero-external  cusp  of  Ectacodon  being  the  remains  of  this 
posterior  limb  in  the  latter  species. 

C.  elephantopus  approaches  the  E.  cinctus  in  the  nearly  square 
form  of  its  last  superior  molar,  but  lacks  the  postero-extemal 
cusp  of  the  latter. 

I  am  doubtful  whether  Ectaeodon  shouM  hold  a  generic  rank, 
but  as  there  are  no  direct  transition  forms  as  yet  known  between 
it  and  Coryphodon  I  retain  it  for  the  present. 

In  conclusion  1  wish  to  add,  that  owing  to  the  material  referable 
to  the  species  of  Coryphodon  having  been,  in  most  cases,  found 
so  widely  dissociated,  it  has  been  impossible  to  state  accurately 
their  number.  I  am  convinced  that  the  large  number  of  species 
which  have  been  founded  by  Prof.  Cope  should  be  greatly  reduced ; 
and  that  in  many  cases  his  species  are  to  be  considered  merely 
varieties,  and  that  often  these  varieties  are  merely  individual 
variations  in  the  same  species  due  to  age  and  sex. 
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Article  XIII.— LIST  OF  TYPES  OF  LEPIDOPTERA  IN 
THE  EDWARDS  COLLECTION  OF  INSECTS. 

By  William  Beutenhullbr. 

The  object  of  the  present  paper  is  to  place  on  record  a  list  of 
the  types  of  Lepidoptera  in  the  collection  of  insects  formed  by 
the  late  Henry  Edwards,  which  is  now  the  property  of  the 
Museum.  The  collection  consists  of  about  250,000  specimens 
and  about  25,000  species,  representing  all  the  orders,  and  gath- 
ered in  various  parts  of  the  globe.  It  is  especially  rich  in 
Australian  species,  and  in  North  American  species  from  the 
Pacific  Coast.  A  large  number  of  Lepidoptera  from  this  country 
were  described  by  Mr.  Edwards,  and  most  of  his  types  are  in 
the  collection,  as  well  as  many  types  of  species  described  by 
other  writers.  The  following  list  enumerates  4*5  species,  which, 
together  with  the  list'  of  70  types  from  the  Grote  and  Robinson 
collection,  already  recorded,  aggregates  535  species  of  Lepidoptera, 
the  types  of  which  are  now  in  the  Museum  collection.  Catgcaia 
angusii  Gr.,  Catocala  residua  Gr.,  Altacus  cinctus  Tepper,  men- 
tioned in  the  present  list,  are  from  the  collection  of  insects 
recently  donated  to  the  Museum  by  James  Angus,  Esq. ;  and 
Euclea  elliotii  Pears,  is  from  the  Elliot  collection,  otherwise  all 
are  in  the  Edwards  collection. 

PAPILIONID^. 

Papilio  pet^^mus  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  V, 
p.  433. — One  male,  Santa  Barbara,  Cal. 

Pamassius  clodius  var.  meiietriesii  Hy.  Edw.,  Proc.  Cal. 
Acad,  Sc,  Vol.  VII,  p^  164. — Male  and  female.  Sierra  Nevada, 
Cal. 

Pamassius  smintbeus  var.  hermodur  Hy.  Edw.,  Papilio, 
Vol,  I,  p.  4. — Two  females,  Southern  Colorado. 

Pamassius  eversmanni  var.  thor  Hy.  Edw.,  Papilio,  Vol. 
I,  p,  a. — One  female,  Yukon  River,  Alaska. 
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Anthocbaris  ausonides  var.  coloradensis  ffy.  Edw., 
Papilto,  Vol.  I,  p.  50. — Male  and  female,  Colorado. 

Colias  barfordii  Hy.  £dw.,  Proc.  Cal.  Acad.  Sc,  Feb.  5, 
1877. — Five  mates,  California. 

Colias  chrysomelas  Ify.  Edw.,  Proc.  Cal.  Acad.  Sc,  Feb.  5, 
1877. — Two  males,  Napa  Co.,  Cal. 

Colias  barbara  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Feb  5, 
1877. — Two  females,  Santa  Barbara,  Cal.     {=C  harfordii,  ? .) 

Colias  eurydice  var.  amorpbz  Hy.  Edw.,  Proc.  Cal.  Acad. 
Sc,  Vol.  VII,  p.  169. — One  male,  Mendocino  Co.,  Cal. 

Colias  moina  Strk.,  Bull.  Brooklyn  Ent.  Soc,  Vol.  Ill,  p. 
34. — Two  females,  Labrador. 

Colias  interior  var.  laurentina  Scud.,  Proc.  Boston  Soc.  Nat 
Hist,  Vol.  XVill,  p.  189.— One  female,  Cape  Breton  Island. 

NYMPHALID^. 

Arg^nills  liliana  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  VII, 
p.  170. — Three  males,  two  females,  Napa  Co.,  Cal. 

Argynois  Columbia  Hy.  Edw.,  Free.  Cal.  Acad.  Sc,  Dec.  17, 
1877. — Two  males,  Britisb  Columbia. 

Ai^^nais  bischoffii  Edw.,  Trans.  Am.  Ent.  Soc,  Vol.  Ill, 
p.  189. — One  female,  Alaska. 

Argynnis  opis  Edw.,  Trans.  Am.  Ent.  Soc,  Vol.  V,  p. 
105. — One  female,  British  Columbia. 

Argynois  monticola  var.  purpurascens  Hy.  Edw.,  Proc. 
Cal.  Acad.  Sc,  Vol.  VII,  p.  170.— Three  males,  two  females,  Mt. 
Shasta,  Cal. 

Melitsea  rubicunda  Hy.  Edw.,  Papilio,  Vol.  1,  p.  53.— Four 
males,  three  females.  Sierra  Nevada,  Cal, 

Melitxa  chalcedon  var.  dwtnellei  Hy.  Edw.,  Papilio,  Vol. 
I,  p.  51. — Four  examples,  Shasta  Co.,  Cal. 

Melitaea  nubigena  var.  wheeled  Hy.  Edw.,  Papilio,  Vol.  I, 
p.  5a. — Male  and  female,  Southern  Nevada. 
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Helitaea  leanira  var.  obsoleta  Hy.  Edw.,  Proc.  Cal.  Acad. 
Sc,  Vol.  VII,  p.  171. — Four  examples,  Mario  Co.,  Cal, 

Limenitis  lorquinii  vai.  eavesU  Hy.  Edw.,  Proc.  Cal.  Acad. 
Sc.,  VoL  VII,  p.  172.— One  example,  Virginia  City,  Nevada. 

CcEnonympha  California  var.  eryngu  Hy.  Edm^Vtoc.  Cat. 
Acad.  Sc,  Vol.  VII,  p.  17a.— Three  examples,  Mt.  Shasta,  Cal. 

Cccnonympha  California  var.  pulla  Hy.  Edw.,  Papilio,  Vol. 
I,  p.  51. — One  male,  San  Mateo,  Cal. 

LYC^NID^. 

Theda  melinus  vat.  pudica  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc, 
VoL  VII,  p.  172.— One  male.  Contra  Costa  Co.,  Cal. 

Theda  putnami  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  VII, 
p.  143. — One  specimen,  in  poor  condition,  Utah. 

Theda  spadix  Hy.  Edw.,  Papilio,  Vol.  I,  p.  53.— Two 
females,  Tehachepi  Pass,  Southern  California. 

Theda  szpium  var.  ftilvescens  Hy.  Edw.,  Proc.  Cal.  Acad. 
Sc,  Vol.  VII,  p.  17a.— Two  examples,  Havilah,  Cal.  One 
example,  Tehachepi  Pass,  Cal. 

Theda  nelsoni  var.  exoleta  Hy.  Edw.,  Papilio,  Vol.  1,  p. 
53, — Two  females.  Big  Tree,  Calaveras  Co.,  Cal. 

Thecla  nelsooi  var.  muiri  Hy.  Edw.,  Papilio,  Vol.  I,  p. 
53. — Male  and  female,  Mendocino  Co.,  Cal. 

Theda  adenostomatlS  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol. 
Vn,  p.  144. — Two  examples,  Tehachepi  Pass,  Soiithem  California. 

Theda  irus  var.  mossii  Hy.  Edw.,  Papilio,  Vol.  1,  p.  54.— 
One  male,  Vancouver  Island. 

Lycxna  dara  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Dec.  17, 
1877. — Three  examples,  Tehachepi  Pass,  Southern  California. 

Lycaena  spedosa  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc.  Vol.  VII, 
p.  173. — One  male,  Havilah,  Kern  Co.,  Cal. 
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SPHINGID^. 
Hemaris    cynoglossum  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc., 
Vol.  VI,  p.  88.— Three  examples,  California. 

Hemaris  nibens  ffy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  VI, 
p.  88. — One  male,  Oregon. 

Euproserpinus  euterpe  Hy.  Edw.,  Ent.  Am.,  Vol.  IV,  p. 
25, — One  male,  Southern  California. 

Smerintbus  ophthalmicus  var.  pallidulus  Hy.  Edw.,  Proc. 
Cal.  Acad.  Sc,  Vol.  VI,  p.  91. — Four  examples,  California. 

Triptogon  modesta  var.  occidentalis  Hy.  Edw.,  Proc 
Cal.  Acad.  Sc,  Vol.  VI,  p.  92.— One  female,  California. 

Pblegethontius  cingulata  var.  decolora  Hy.  Edw.,  Papilio, 
Vol.  II,  p.  II.— One  male,  Indian  River,  Florida, 

Sphinx  chersis  var.  oreodaphne  Hy.  Edw.,  Proc.  Cal.  Acad. 
Sc,  Vol.  VI,  p.  93. — Male  and  female,  St.  Helena,  Napa  Co., 
California. 

Sphinx  perelegans  Hy.  Edw.,  Proc  Cal.  Acad.  Sc,  Vol. 
V,  p.  109. — One  male,  one  female,  Santa  Clara  Co.,  California. 

Sphinx  vancouverensis  Hy.  Edw.,  Proc  Cal.  Acad.  Sc, 
Vol.  V,  p.  II  I. — One  male,  Big  Tree,  Cal.     One  female,  Oregon. 

Sphinx  libocedrus  Hy.  Edw.,  Papilio,  Vol.  I,  p.  115.— One 
male,  Prescott,  Arizona. 

Protoparce  dilucida  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  89.— 
Four  examples,  Jalapa,  Mexico. 

Diludia  languinosa  Hy.  Edw.,  Ent.  Am.,  Vol.  HI,  p.  89.— 
Four  examples,  Jalapa,  Mexico. 

Isognathus  inditUS  Z^.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  90.— 
Three  examples,  Jalapa,  Mexico. 

Chcerocampa  turbata  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  89.— 
Three  examples,  Jalapa,  Mexico. 
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Melittta  Snowli  Hy.  Edw.,  Papilio,  Vol.  II,  p.  55.— One  male, 
Kansas. 

Melittia  g^oriosa  Hy.  Edw.,  Bull.  Brooklyn  Ent.  Soc,  Vol. 
Ill,  p.  71. — One  female,  California. 

Melittia  ber^  Hy.  Edw.,  Papilio,  Vol.  Ill,  p.  157. — One 
female,  Buenos  Ayres,  S.  A. 

Laninda  sotituda  Hy.  Edw.,  Papilio,  Vol.  I,  p.  183.— One 
female.  Western  Kansas. 

Trochilium  simulans  Grote,  Bull.  Brooklyn  Ent.  Soc.,  Vol. 
Ill,  p.  78. — One  female,  Noithem  Illinois. 

Trodulium  pacificum  Hy.  Edw.,  Papilio,  Vol.  I,  p.  180.— 
Hale  and  female,  California.' 

Bembecia  flavipes  HuUt,  Bull.  Brooklyn  Ent.  Soc.,  Vol.  Ill, 
p.  76  (=.ff.  marginata  Harr.). — One  male,  one  female,  Long 
Island,  N.  Y. 

Sdapteron  roblniae  Hy.  Edw.,  Bull.  Brooklyn  Ent.  Soc.,  Vol. 
Ill,  p.  73. — Three  males,  Virginia  City,  Nevada.  One  female, 
California. 

Sciapteron  admirandus  Hy.  Edw.,  Papilio,  Vol.  II,  p.  54.—  . 
One  male,  Texas. 

Sdapteron  denotata  Hy.  Edw.,  Papilio,  Vol.  II,  p.  55.— One 
male,  two  females,  Montana. 

Fatua  palmii  Hy.  EAo.,  Can.  Ent.,  Vol.  XIX,  p.  145.— One 
female.  Enterprise,  Florida. 

Hannonia  morrisonii  Hy.  Edw.,  Papilio,  Vol.  II,  p.  54. — 
One  male,  Montana.    One  female,  Missouri. 

Albuna  rubescens  Hulst,  Bull.  Brooklyn  Ent.  Soc.,  Vol.  Hi, 
p.  76  (=A.  hyhtomiformU  Walk.). — One  female,  Colorado. 

Albuna  tanaceti  Hy.  Edw.,  Papilio,  Vol.  I,  p.  188.— Four 
females,  Colorado,  Vancouver  and  California. 
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Albuna  artemisix  Hy.  Edw.,  Papilio,  Vol.  I,  p.  187- — One 
male,  Sierra  Nevada,  Cal. 

Albuna  montana  Hy.  Edw.,  Papilio,  Vol.  I,  p.  188.— Three 
(emales,  Colorado. 

Albuna  vancouverensis  Hy.  Edw.,  Papilio,  Vol.  1,  p.  188. — 
Four  males,  three  females,  Colorado  and  Vancouver  Island. 

Albuna  coloradensis  Hy.  Edw.,  Papilio,  Vol.  I,  p.  189. — 
One  female,  Colorado, 

Albuna  torra  Hy.  Edw.,  Papilio,  Vol.  1,  p.  1S9.— One  female, 
Vancouver  Island. 

Albuna  resplendens  Hy.  Edw.,  Papilio,  Vol.  I,  p.  186.— One 
male,  California. 

Albuna  rutilans  Hy.  Edw,,  Papilio,  Vol.  I,  p.  (86.— One 
female,  Virginia  City,  Nevada. 

Albuna  rilejrana  Hy.  Edw.,  Papilio,  Vol.  I,  p.  187. — One 
female,  Cadet,  Missouri. 

Sannina  exitiosa  var.  fitchii  Hy.  Edw.,  Papilio,  Vol.  II,  p. 
55. — One  female,  Florida. 

.£geria  inusitata  Hy.  Edw.,  Papilio,  Vol.  1,  p.  301.— One 
male,  Andover,  Mass. 

.£seria  quercus  Hy.  Edw.,  Papilio,  Vol.  II,  p.  98. — One 
male.  Fort  Grant,  Arizona. 

.£geria  prosopis  Hy.  Edw.,  Papilio,  Vol.  II,  p.  99. — One 
male.  Fort  Grant,  Arizona. 

.£geria  bolter!  Hy.  Edw.,  Papilio,  Vol.  Ill,  p.  155, — One 
male.  Northern  Illinois. 

.£^ria  flava  Hy.  Edw.,  Papilio,  Vol.  I,  p.  189.— One  female. 
Colon,  Isthmus  of  Panama. 

.£geria  aurata  Hy.  Edw.,  Papilio,  Vol.  I,  p.  190.— One 
male,  Panama. 

JB,%tx\dL  novaroensis  Behrens,  Papilio,  Vol.  I,  p.  199. — One 
male,  one  female,  Soda  Springs,  Cal. 
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^geria  lustrans  Grote,  Can.  Ent,  VoL  XII,  p.  ai3.— One 
female,  Ohio. 

^geria  saxifragx  Hy.  Edw-,  Papilio,  Vol.  I,  p.  190. — One 
male,  Colorado. 

jEgeria  henshawii  Hy.  Edw.,  Papilio,  Vol.  II,  p.  56.— One 
female,  Mingan  Island,  Labrador. 

£gerta  corni  Hy.  Edw.,  Papilio,  Vol.  I,  p.  190.— One  male, 
Massachusens. 

£geria  verecunda  Hy.  Edw.,  Papilio,  Vol.  I,  p.  190. — Two 
females,  Colorado. 

^geria  lupini  Hy.  Edw.,  Papilio,  Vol.  I,  p.  192.— Three 
males,  three  females,  California. 

£geria  impropria  Hy.  Edw.,  Papilio,  Vol.  I,  p.  193.— One 
male,  Sierra  Nevada,  Cal. 

^geria  SCXfasciata  Hy.  Edw.,  Papilio,  Vol  I,  p.  193. — One 
male,  Dallas,  Texas. 

.£geria  corusca  Hy.  Edw.,  Papilio,  Vol.  I,  p.  193. — Two 
males,  Texas. 

£geria  consimilis  Hy.  Edw.,  Papilio,  Vol.  I,  p.  194. — One 
male,  Dorchester,  Mass. 

^geria  hTperict  Hy.  Edw.,  Papilio,  VoL  I,  p.  195. — Two 
females,  West  Virginia. 

£geria  eupatorii  Hy.  Edw.,  Papilio,  Vol.  I,  p.  193. — One 
male,  Astoria,  Long  Island,  N.  V. 

.£geria  koebelei  Hy.  Edw.,  Papilio,  Vol.  I,  p.  196.— One 
male,  Tallahassee,  Florida. 

^geria  washingtonia  By.  Edw.,  Papilio,  Vol.  I,  p.  197.— 
One  male,  Washington. 

.£geria  aeglecta  Hy.  Edw.,  Papilio,  Vol.  I,  p.  197. — One 
male,  Olympia,  Wash. 

^geria  imperfecta  Hy.  Edw.,  Papilio,  Vol.  I,  p.  198. — One 
male,  Colorado. 
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^geria  hemlzoiue  Hy.  Edw.,  Papilio,  Vol.  I,  p.  198.— Three 
females,  Nevada  and  California. 

JEetx\a.  senecioides  ffy.  Edw.,  Papilio,  Vol.  I,  p.  198. — One 
male,  California. 

^geiia  opalescens  Hy.  Edw.,  Papilio,  Vol.  I,  p.  199.— Two 
males,  Colorado  and  Nevada. 

Ageria  gilue  ffy.  Edw.,  Papilio,  Vol.  I,  p.  200.— One  female, 
Colorado. 

.figeria  mimuli  Hy.  Edw.,  Papilio,  Vol.  I,  p.  200.— One 
male,  Colorado. 

.^geria  madarix  Hy.  Edw.,  Papilio,  Vol.  I,  p.  aoi. — One 
male,  one  female,  California. 

.£geria  albicornis  Hy.  Edw.,  Papilio,  Vol.  I,  p.  aoi. — One 
female,  Centre,  New  York. 

.£gerla  auropurpurea  Hy.  Edw.,  Bull.  Brooklyn  Ent.  Soc., 
Vol.  Ill,  p.  73. — One  male,  Texas. 

Pyrrhotacni^  poljrgoni  Hy.  Ediv.,  Papilio,  Vol.  I,  p.  aoa.— 
One  male,  San  Miguel,  Cal. 

Pyrrhotaeaia  fragariac  Hy.  Edw.,  Papilio,  Vol.  I,  p.  303.— 
Two  examples,  Colorado. 

Pyrrhotaenia  helianthi  Hy.  Edw.,  Papilio,  Vol.  I,  p.  203. — 
One  female,  Soda  Springs,  Cal. 

Pyrrhotaeaia  achillae  Hy.  Edw.,  Papilio,  Vol.  I,  p.  203.— 
One  male,  San  Rafael,  Cal. 

Pyrrhotsenia  eremocarpi  Hy.  Edw.,  Papilio,  Vol.  I,  p. 
203. — One  male,  Sierra  Nevada,  Cal. 

Pyrrhotaeaia  meadii  Hy.  Edw.,  Papilio,  Vol.  I,  p.  304.— Two 
males.  Lake  Tahoe,  Cal. 

Pyrrhotaenia  orthocarpi  Hy.  Edw.,  Papilio,  Vol.  I,  p.  204.— 
Three  males,  Washoe  Lake,  Nevada. 

Pyrrhotsnia  behrensil  Hy.  Edw.,  Papilio,  Vol.  II,  p.  123.— 
Three  males.  Soda  Springs,  Cal. 
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Pyrrhotziiia  wittfeldii  Hy.  Edw.,  Papilio,  Vol.  Ill,  p.  156.— 
Two  females,  Indian  River,  Florida. 

Pyrrhotsenia  animosa  Hy.  Edw.,  Papilio,  Vol.  Ill,  p.  156.— 
One  male,  one  female,  Arizona. 

Pyrrhotsenia  elda  Hy.  Edw.,  Ent.  Am.,  Vol.  I,  p.  49.— Two 
females,  Siskiyou  Co.,  Cal. 

I*7rrhot3enia  floridensis  Grote,  Can.  Ent.,  Vol.  VII,  p.  14. — 
One  male.  Enterprise,  Florida. 

Carmenta  sanborni  Hy.  Edw.,  Papilio,  Vol.  I,  p.  185. — One 
female,  Andover,  Mass. 

Carmenta  aigella  Hiast,  Bull.  Brooklyn  Ent.  Soc.,  Vol.  Ill, 
P-  75- — One  male,  Western  New  York. 

Zenodoxus  heucbene  Hy.  Edw.,  Papilio,  Vol.  I,  p.  205.— 
Four  examples,  Sierra  Nevada,  CaL 

Zenodoxus  potentilUe  Hy.  Edw.,  Papilio,  Vol.  I,  p.  305. — 
Three  examples.  Sierra  Nevada,  CaL 

Zenodoxus  canescens  Hy.  Edw.,  Papilio,  Vol.  I,  p.  205.— 
One  female,  Arkansas. 

Zenodoxus  maculipes  G.  &•  R.,  Trans.  Am.  Ent.  Soc.,  Vol. 
II,  p.  184. — One  female,  Texas. 

ZYC/ENID^. 

Alypia  matuta  Hy.  Edw.,  Papilio,  Vol.  Ill,  p.  33.— One 
male,  Colorado. 

Alypia  wittfeldii  Hy.  Edw.,  Papilio,  Vol.  Ill,  p.  34.— Two 
males,  one  female,  Indian  River,  Florida. 

Alypia  similis  Stretch,  Zygte.  &  Bomb.  N.  Am.,  Vol.  I, 
p.  14. — One  female,  California. 

Alypia  similis  var.  com'uncta  Hy.  Edw.,  Papitio,  Vol.  Ill, 
p.  34. — One  male,  Contra  Costa  Co.,  Cal. 

Alypia  brannani  Stretek,  Zygse.  &  Bomb.  N.  Am.,  Vol.  I, 
p.  8, — One  male.  Sierra  Nevada,  Cal. 
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Pseudalypia  crotchii  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol. 
V,  p.  III. — One  female,  San  Diego,  Cal. 

Scepsis  mathewi  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc.,  Vol.  V, 
p.  184. — Three  examples,  Vancouver  Island. 

Scepsis  gravis  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  8.— Three 
specimens,  Mendocino  Co.,  Cal. 

Scepsis  Ailvicollis  var.  pallens  Hy.  Edw.,  Ent.  Am,,  Vol.  II, 
p.  8. — Four  examples,  Denver,  Colorado. 

Scepsis  edwardsii  Grote,  Papilio.  Vol.  I,  p.  4.— Male  and 
female,  Indian  River,  Florida. 

Ctenucha  walsinghamii  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc, 
Vol.  V,  p.  112  {=C.  rubroseapis  Menet). — One  female.  Fort 
Crook,  Oregon. 

Ctenucha  imitata  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  91.— 
Three  males,  Jalapa,  Mexico. 

Ctenucha  scepsiformis  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill, 
p.  91. — Four  males,  Jalapa,  Mexico. 

Ctenucha  proxima  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  14.— 
One  female,  Jalapa,  Mexico. 

Ctenucha  modulata  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  14. — 
One  female,  Jalapa,  Mexico. 

Ctenucha  pjrrrhoura  Hulsl,  Bull.  Brooklyn  Ent.  Soc.,  Vol. 
Ill,  p.  77  (—C.  harrUii  Bd.). — One  male,  Colorado. 

Ljrcomorpha  notba  Hy.  Edw.,  Ent.  Am.,  Vol.  I,  p.  138.— 
One  male,  Jalapa,  Mexico. 

Lycomorpha  sinuata  Hy.  Edw.,  Ent.  Am.,  Vol.  I,  p.  12S. — 
One  female,  Jalapa,  Mexico. 

Lycomorpha  angusta  Hy.  Edw.,  Ent.  Am.,  Vol.  HI,  p.  91. — 
One  male,  Jalapa,  Mexico. 

Lycomorpha  marginata  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  ly — 
One  male,  Mexico. 
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Lycomorpha  coccinea  Hy.  Edw.,  Ent,  Am.,  Vol.  II,  p.  9.— 
Two  females,  Arizona. 

Gnopluela  ▼emiiculata  var.  continua  Hy.  Edw.,  Papitio, 
Vol.  I,  p.  80. — Two  examples,  Colorado. 

Gaophsela  disjuncta  Hy.  Edw.,  Ent.  Am.,  Vol.  I,  p.  laS.— 
One  female,  Jalapa,  Mexico. 

Anatolmis  fulgens  Hy.  Edw.,  Papilio,  Vol.  I,  p.  116.— One 
male,  Prescott,  Arizona. 

Triprocris  basalis  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  91.— Six 
examples,  Jalapa,  Mexico. 

Triprocris  aversus  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  13.— One 
male,  Jalapa,  Mexico. 

Penthetria  majUSCUla  Hy.  Edw.,  Papilio,  Vol.  i,  p.  80.— 
One  male,  Georgia. 

Penthetria  pamila  Hy.  Edw.,  Papilio,  Vol.  1,  p.  80.— One 
male,  Indian  River,  Florida. 

Eusemia  SChausii  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  90.— 
Three  examples,  Jalapa,  Mexico. 

BOMBYCID^. 

Erias  obUquata  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  9.— One 
male,  Neuces  River,  Texas. 

Sarrothripa  Columbiana  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc, 

Vol.  V,  p.  184. — Two  examples,  Vancouver  Island. 

Nola  anfracta  Hy.  Edw.,  Papilio,  Vol.  i,  p.  12. — One  male, 
Vosemite  Valley,  Cal. 

Hypoprepia  plumbea  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  9.— 
One  male,  one  female,  Minneapolis,  Minn. 

Clemensia  irrorata  Hy.  Edw.,  Proc,  Cal.  Acad.  Sc,  Vol.  V, 
p.  185, — One  female,  Vancouver  Island. 

Lithosia  Candida  Hy.  Edtv.,  Proc.  Cal.  Acad.  Sc,  Vol.  V, 
p.  185. — One  female,  Vancouver  Island. 
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Crocota  OStenta  lly.  Edw.,  Papilio,  Vol.  I,  p.  la.— One  male, 
Prescott,  Arizona. 

Arctia  incomipta  Hy.  Edw.,  Papilio,  Vol.  I,  p.  38.— Three 
males,  Prescott,  Arizona.     One  male,  Oregon. 

Arctia  achaia  var.  barda  Hy.  Edw.,  Papilio,  Vol.  I,  p.  39.— 
Two  males.  Northern  California  and  Dalles,  Oregon. 

Arctia  brucei  Hy.  Edw.,  Em.  Am.,  Vol.  Ill,  p.  183.— Male 
and  female,  Colorado. 

Arctia  superba  Stretch,  Zyg«.  &  Bomb.  N.  Am.,  Vol.  I,  p. 
237. — One  male,  Vancouver  Island. 

Aotarctla  pteridis  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  V, 
p.  364. — One  male,  Vancouver  Island.     {=A.puntata.) 

Antarctia  punctata  var.  proba  Hy.  Edw.,  Papilio,  Vol.  I, 
p.  39. — Male  and  female.  Sierra  Nevada,  Cal. 

Daritis  thetis  var.  howardi  Hy.  Edw.,  Ent.  Am.,  Vol,  II, 
p.  165, — One  male,  New  Mexico. 

Euprepia  Opulenta  Hy.  Edw.,  Papilio,  Vol.  I,  p.  38.— One 
male,  Yukon  River,  Alaska. 

Euprepia  caja  var.  utahensiS  ffy.  Edw.,  Ent.  Am.,  Vol.  II, 
p.  166. — Thirteen  enamples,  Salt  Lake,  Utah. 

Nemeophila  selywaii  Hy.  Edw.,  Can.  Ent.,  Vol.  XVll, 
p.  65. — One  male,  Vancouver  Island. 

Kodiosoma  fulva  Stretch,  Zygse.  &  Bomb.  N.  Am.,  Vol.  1, 
p.  67. — One  male,  California. 

Nelphe  Carolina  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  166.— One 
male,  Indian  River,  Florida. 

Halisidota  maculata  var.  alni  Hy.  Edw.,  Proc.  Cal.  Acad. 
Sc,  Vol.  VII,  p.  129.— Two  females,  Mt.  Shasta,  Cal. 

Halisidota  davisii  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc.,  Vol.  V, 
p.  365. — One  male,  Arizona. 

Halisidota  ingens  Hy.  Edw.,  Papilio,  Vol.  I,  p.  39.— One 
female,  Prescott,  Arizona. 
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Halisidota  laqueata  Hy.  Edw.,  Ent  Am.,  Vol.  II,  p.  i66.— 
One  female,  Texas. 

Halisidota  propioqua  Hy.  Edw.,  Papilio,  Vol  IV,  p.  76. — 
One  male,  Jalapa,  Mexico. 

Euhalisidota  aperta  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  77.— 
One  male,  Jalapa,  Mexico. 

Euhalisidota  lurida  Hy.  Edw.,  Ent.  Adl,  Vol.  Ill,  p.  91. — 
Male  and  female,  Jalapa,  Mexico, 

Robinsonia  perfecta  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  60. — 
Male  and  female,  Jalapa,  Mexico. 

Euchjetes  inopinatus  Hy.  Edw.,  Papilio,  Vol.  II,  p.  13. — 
One  male,  Indian  River,  Florida. 

Euchsetes  yosemite  Hy.  Edw.,  Papilio,  Vol.  Ill,  p.  146. — 
One  male,  two  females,  Yosemite  Valley,  Cal. 

Euchxtes  scepsiformis  Graef,  Ent.  Am.,  Vol.  Ill,  p.  43.— 
One  male,  Texas. 

Euctuetes  fomidus  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  6r.— 
Male  and  female,  Jalapa,  Mexico. 

Euctuetes  immaiiis  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  75.— 
Male  and  female,  Jalapa,  Mexico. 

Euchxtes  emendatus  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  61.— 
Two  males,  one  female,  Jalapa,  Mexico. 

Orgyia  badia  Hy.  Edw.,  Proc  Cal.  Acad.  Sc,  Vol.  V, 
p.  188. — Male  and  female,  Vancouver  Island.    (=0.  aniiqua  L.) 

Orgyia  gulosa  Hy.  Edw.,  Papilio,  Vol.  I,  p.  61.— Male  and 
female,  California. 

Orgyia  cana  Hy.  Edw.,  Papilio,  Vol.  I,  p.  6a. — Two  males, 
Havilah,  Cal. 

OnEyia  leucostigma  var.  obliviosa  Hy.  Edw.,  Ent.  Am., 
Vol,  II,  p.  13, — Three  males,  two  females.  New  Jersey. 

Euclea  elliotii  Pears,  Ent.  Am.,  Vol  II,  p.  209. — One  male, 
New  York. 
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Limacodes  beuteaniueUeri  Hy.  Edw.,  Can.  Ent.,  Vol.  XIX, 
p.  145. — One  female,  Enterprise,  Florida. 

Limacodes  parallela  Ify.  Edw.,  Ent  Am.,  Vol.  II,  p.  10. — 
One  male,  Indian  River,  Florida. 

Lagoa  superba  ffy.  Edw.,  Papilio,  Vol.  IV,  p.  79.— Male 
and  female,  Jalapa,  Mexico. 

Psyche  fragmentella  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol, 
VII,  p.  143. — Larval  cases.     (Imago  unknown.) 

Psyche  coniferella  Ify.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  VII, 
p.  142. — Larval  cases.     (Imago  unknown.) 

Oiketicus  davidsonii  ffy.  Edw.,  Proc.  Cal,  Acad.  Sc,  Vol. 
VII,  p.  143. — Larval  cases.     (Imago  unknown.) 

Pseudopsyche  exigua  Hy.  Edw.,  Papilio,  Vol.  II,  p.  125. — 
One  male,  Arizona. 

Nadata  behrensii  Hy.  Edw.,  Ent  Am.,  Vol,  I,  p.  49.— Male 
and  female,  California. 

Ichthyura  bnicei  Hy.  Edw.,  Ent  Am.,  Vol.  1,  p.  i;.— One 
male,  Colorado. 

Ichthyura  luculenta  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  10. — 
Two  males.  Northern  Indiana. 

Ichthyura  jOCOSa  Hy.  Edw.,  Ent.  Am,,  Vol.  II,  p.  10.— One 
female,  Indian  River,  Florida. 

Ichthyura  bifiria  Hy.  Edw.,  Ent  Am.,  Vol.  II,  p.  167.— One 
male,  Soda  Springs,  Cal. 

Apatelodes  torrefacta  var.  floridana  Hy.  Edw.,  Ent.  Am., 
Vol.  II,  p.  13. — One  male,  Indian  River,  Florida. 

Apatelodes  Tivax  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  77.— Male 
and  female,  Jalapa,  Mexico. 

Apatelodes  difiidens  Hy.  Edw.,  Ent.  Am.,  Vol.  in,  p.  92.— 
Male  and  female,  Jalapa,  Mexico. 

Gluphisia  wrightii  Hy.  Edw.,  Ent.,  Am.,  Vol.  II,  p.  II. — 
One  female,  San  Bernardino,  Cal. 
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Glupbisia  ridenda  Hy.  £dw.,  Ent.  Am.,  Vol  II,  p.  13. — 
Three  males,  Denver,  Colorado. 

Gluphisia.  nipta  Ify.  Edw.,  Ent.  Am.,  Vol.  II,  p.  12.— One 
male,  Denver,  Colorado. 

Gluphisia  albofascia  ffy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  iz. — 
Two  males,  Salt  Lake  City,  Utah. 

Gluphisia  fonnosa  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  12.— 
Three  males.  Salt  Lake  City,  Utah. 

Gluphisia  severa  Hy.  Edw.,  Eat.  Am.,  Vol.  II,  p.  167.— One 
female.  Soda  Springs,  Cal. 

Notodonta  aotaria  Hy.  Edw.,  Ent.  Am.,  Vol.  I,  p.  17 
{^=Lopkopteryx  elegans  Strk.). — Four  specimens,  Colorado. 

Lophodonta  plumosa  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  14.— 
One  male,  Denver,  Colorado. 

Pheosia  portlandia  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  168.— 
Male  and  female,  Portland,  Oregon. 

<Edemasiaperaiig:uIata.^.  £^Ac.,  Papilio,  Vol.  II,  p.  135.— 
One  male,  Colorado. 

<Edemasia  salicis  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  VII, 
p.  131. — One  male,  Mt.  Shasta,  Cal. 

Coelodasys  conspecta  Hy.  Edw.,  Proc  Cal.  Acad.  Sc.,  Vol. 
V,  p.  366, — One  male,  Napa  Co.,  California. 

lanassa  lignicolor  var.  coloradensls  Hy.  Edw.,  Ent.  Am., 
Vol.  1,  p.  17.— Three  examples.  Salt  Lake  City,  Utah. 

lanassa  ladniosa  Hy.  Edw.,  Ent.  Aro.,  Vol.  I,  p.  129.— Male 
and  female,  Jalapa,  Mexico. 

Attacus  cinctus  Temper,  Bull.  Brookljm  Ent  Soc.,  Vol.  V, 
p.  65. — One  female,  Southern  Arizona. 

Hemileuca  maia  var.  luciaa  Hy.  Edw.,  Ent.  Am.,  Vol.  II, 
p.  14. — Three  males,  two  females,  Maine. 
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Hypercbiria  zepbyria  Grou,  Tran.  Kan.  Acad.  Sc,  Vol. 
VIII,  p.  147. — One  female,  near  Hot  Springs,  Las  Vegas,  New 
Mexico. 

Hypercbiria  scbausii  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  16. — 
Male  and  female,  Jalapa,  Mexico. 

Euleucophaeus  tricolor  Patk.,  Rep.  Peab.  Acad.  Sc,  April, 
187  a. — One  male.  New  Mexico. 

Euleucopbxus  sororius  Hy.  Edw.,  Papilio,  Vol.  I,  p.  100.— 
One  female,  La  Paz,  Lower  California. 

Tbauma  ribesU  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  V,  p. 
265, — One  female,  Vancouver  Island. 

Gloveria  arizonensis  Pack.,  Papilio,  Vol.  IV,  p.  107. — One 
male,  Arizona. 

Gloveria  Olivacea  Hy.  Edo).,  Papilio,  Vol.  IV,  p.  108.— Two 
males,  two  females,  Jalapa,  Mexico. 

CUsiocampa  thoracica  Stretch,  Papilio,  Vol.  I,  p.  68. — One 
male,  California. 

Bombyx  babitus  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  91.— One 
male,  Jalapa,  Mexico. 

Hepialus  mcglasbanii  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  14.— 
Three  examples,  Truckee,  Cal. 

Hepialus  matbewi  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc.,  Vol.  V, 
p.  265. — Male  and  female,  Vancouver  Island. 

Hepialus  rectus  Hy.  Edw.,  Papilio,  Vol.  I,  p.  35.— One 
female,  Contra  Costa  Co.,  Cal.- 

Hepialus  anceps  Hy.  Edw.,  Papilio,  Vol.  I,  p.  36. — Three 
examples,  Mendocino  Co.,  Cal. 

Hepialus  inutilis  Hy.  Edw.,  Papilio,  Vol.  I,  p.  36.— Male 
and  female.  Summit,  Sierra  Nevada,  Cal. 

Hepialus  modestus  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  V, 
p.  113. — One  male,  San  Miguel,  Cal. 
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Hepialus  tacomx  Hy.  EJw.,  Proc.  Cal.  Acad.  Sc.,  Vol.  V, 
P-  3^5- — One  specimen,  Tacoma,  Washington. 

Hepialus  fiircatUS  Grote,  Can.  Ent.,  Vol.  XX,  p.  30  (=^. 
gracilis  Gr.). — One  male,  Colorado. 

Hepialus  moutana  Stretch,  Zygse.  &  Bomb.  N.  Am.,  Vol.  I, 
p.  105. — One  female,  Sierra  Nevada,  Cal. 

Pbassus  triangularis  Hy.  £dw.,  Ent.  Am.,  Vol.  I,  p.  129. — 
Two  females,  Jalapa,  Mexico. 

NOCTUID^. 

Bombycia  improvisa  Hy.  Edw.,  Proc.  Cat.  Acad.  Sc,  Vol. 
V,  p.  1S9  (as  Cymatophora  improvisa). — One  male,  Washington. 

Bombycia  tearlei  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  n  (as 
Gluphisia  tearUi). — One  female,  Truckee,  Sierra  Nevada,  Cal. 

Raphia  patlula  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  168.— Two 
females.  Soda  Springs,  Siskiyou  Co.,  Cal. 

Bryopbila  viridata  Harv.,  Can.  Ent.,  Vol.  VIII,  p.  275  (as 
Jaspidia  viridata). 

DIphthera  spissa  Hy.  Edw.,  Ent.  Am.,  Vol.  Ill,  p.  92.— 
Male  and  female,  Jalapa,  Mexico. 

Diphtbera  spissa  var.  pollux  Hy.  Edw.,  Ent.  Am.,  Vol. 
Ill,  p.  92. — One  male,  Jalapa,  Mexico. 

Cerma  oUvacea  Smith,  Trans.  Am.  Ent.  Soc,  Vol.  XVIll, 
p.  103, — One  male.  Sierra  Nevada,  Cal. 

Dicopis  damalis  GroU,  BuU.  U.  S.  Geol.  Surv.,  Vol.  V,  p. 
208. — One  male,  Havilah,  Cal. 

Acronycta  lupini  Grote,  Bull.  Buff.  Soc.  Nat.  Hist.,  Vol  I, 
p.  79. — One  female,  California. 

Acronycta  spini  Grote,  Bull.  Buff.  Soc.  Nat.  Hist.,  VoL  III, 
p.  78. — Male  and  female,  Lone  Mountains,  Cal. 

Acronycta  felioa  Grote,  Bull.  U.  S.  Geol.  Surv.,  Vol.  V,  p. 
308. — One  female.  Summit,  Sierra  Nevada,  Cal. 


jyGoO'^lc 


1 84    Bulletin  American  Museum  of  Natural  History.     [Vol.  IV, 

Acronycta  americana  var.  obscura  Hy.  Edw.,  Ent.  Am,, 
Vol.  II,  p.  169. — Four  examples,  Kansas  City,  Mo. 

Copablepbaron  album  ffarv..  Can.  Ent.,  Vol.  VIII,  p.  35. — 
One  example,  Oregon. 

Agrotis  havilse  Grote,  Bull.  U.  S.  Geot.  Surv.  (Hayden), 
Vol,  VI,  p.  157. — Three  examples,  Southern  California. 

Agrotis  milleri  Grote,  Bull.  Buff.  Soc.  Nat.  Hist,  Vol.  Ill, 
p.  78. — One  female,  Sierra  Nevada,  Cal. 

Agrotis  euroides  Grote,  Proc.  Acad.  Nat.  Sc.  Phila.,  1874, 
p.  20a. — One  female,  California. 

Agrotis  TancouTerensis  Grate,  Bull.  BufF.  Soc.  Nat.  Hist., 
Vol.  I,  p.  134. — One  example,  Vancouver  Island. 

Agrotis  niveivenosa  Grote,  Bull.  U.  S.  Geol.  Surv.  (Hayden), 
Vol.  V,  p.  206. — One  female,  Colorado. 

Agrotis  Oblongistigma  SmitA,  Proc.  U.  S.  Nat.  Mus.,  Vol. 
X,  p.  454. — One  example,  Montana. 

Agrotis  reraota  Smith,  Trans.  Am.  Ent.  Soc.,  Vol.  XVll,  p. 
48. — Two  examples,  Sierra  Nevada,  Cal. 

Agrotis  rena  Smith,  Trans.  Am.  Ent.  Soc,  Vol.  XVII,  p. 
53. — Three  examples,  Sierra  Nevada,  Cal. 

Agrotis  nostra  Smith,  Trans.  Am.  Ent.  Sot.,  Vol.  XVII,  p. 
55. — Four  examples,  Sierra  Nevada,  Cal. 

Agrotis  lutulentUS  Smith,  Trans.  Am.  Ent.  Soc.,  Vol.  XVII, 
p.  50, — Two  males,  Sierra  Nevada,  Cat. 

Agrotis  alticola  Smith,  Trans.  Am.  Ent.  Soc,  Vol.  XVII,  p, 
51. — Three  specimens,  Sierra  Nevada,  Cal. 

Agrotis  palUdicollis  Grote,  Bull.  Buff.  Soc.  Nat.  Hist.,  Vol. 
ill,  p.  79  (as  A.  cinereieollis). — One  female,  California. 

Agrotis  bnmneigera  Grote,  Bull.  Buff.  Soc.  Nat.  Hist.,  Vol. 
HI,  p.  80. — One  female,  Vancouver  Island. 

Mamestra  comis  Grote,  Bull.  Buff.  Soc.  Nat.  Hist.,  Vol.  HI, 
p.  85. — One  male,  Vancouver  Island. 
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Mamestra  minorata  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol.  X, 
p.  467. — One  male,  Havjlah,  Cat. 

Mamestra  lepidula  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol.  X, 
p.  463. — One  female,  Texas. 

Mamestra  nibrica  var.  subapicalis  Smith,  Proc.  U.  S.  Nat. 
Mus.,  Vol.  X,  p.  461.— One  female,  HavUah,  Cal. 

Mamestra  u-scripta  Smith,  Ptoc.  U.  S.  Nat.  Mus.,  Vol. 
XIV,  p.  aaS. — Three  examples.  Sierra  Nevada,  Cal. 

Mamestra  invalida  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XIV, 
p.  235. — Three  examples.  Sierra  Nevada,  Cal. 

Mamestra  circumdncta  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol. 
XIV,  p.  353. — One  male,  two  females,  Sierra  Nevada,  Cal. 

Hadena  riolacea  Grote,  Bull.  U.  S.  Geol.  Surv.  (Hayden), 
Vol.  VI,  p.  36r. — One  example,  Mt.  Shasta  District,  Cal. 

Hadena  Cinefacta  Grote,  Papilio,  Vol.  I,  p.  77.— One  female, 
Southern  California. 

Hadena  unicincta  Smith,  MSS.— Male  and  female.  Sierra 
Nevada,  Cal. 

Hadena  centralis  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol.  XIII, 
p.  441. — Three  examples,  Sierra  Nevada,  Cal. 

Hadena  rectif^sda  Smith,  Trans.  Am.  Ent.  Soc,  Vol. 
XVIII,  p,  108  (as  Dryobota  recti/asda) .—Tvio  examples,  Sierra 
Nevada,  Cal. 

Hadena  latifasda  Smith,  Trans.  Am.  Ent.  Soc.,  Vol.  XVill, 
p.  108  (=^ffomahadena  elda  $  French). — Male  and  female,  Sierra 
Nevada,  Cal. 

Hadena  dunbari  ffarv..  Can.  Ent.,  Vol.  VIII,  p.  53.— One 
female,  Vancouver  Island. 

Pseudanarta  Aava  var.  crocea  Ify.  Edw.,  Proc.  Cal.  Acad. 
Sc,  Vol  VI,  p.  133. — Three  females.  Dalles,  Oregon. 

Perigea  niveirena  Harv.,  Can.  Ent.,  Vol.  VIII,  p.  53.— One 
female,  Vancouver  Island. 
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Perigea  fasciata  ffy.  Edw.,  Eot.  Am.,  Vol.  II,  p.  169.— Six 
specimens,  Colorado  Desert. 

Scotograraraa  stretchti  By.  Edw.,  Can.  Ent.,  Vol.  XIX,  p. 
146, — Two  examples,  Colorado  Desert. 

Homohadena  deserta  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol. 
XIII,  p.  402. — One  example,  Colorado  Desert. 

Perigonica  angulata  Smith,  Ent.  Am.,  Vol.  VI,  p.  124. — 
Male  and  female,  Sierra  Nevada,  Cal. 

Perigrapba  prima  Smith,  Trans.  Am.  Ent.  Soc,  Vol.  XVIII, 
p.  119. — One  female,  Sierra  Nevada,  Cal, 

Perigrapba  plusuformis  Hy.  Edw.,  Proc  Cal,  Acad.  Sc, 
Vol.  V,  p.  267  (as  SlretcAia  plusiaformis). — One  male,  Nevada. 

Perigrapba  inferior  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol.  X, 
p.  477- — One  male,  Havilah,  Cal. 

Oncocnemis  miri5calis  Grote,  Bull.  U.  S.  Gcol.  Surv. 
(Hayden),  Vol.  V,  p.  207. — One  female,  Nevada. 

Oncocnemis  simplex  Smith,  Insect  Life,  Vol.  I,  p.  20. — One 
example,  Ashley  Valley,  Utah. 

Aporophyla  yosemite  GroU,  Bull.  Buff.  Soc.  Nat.  Hist., 
Vol.  I,  p.  113  (as  Cucullia  yosemite). 

Apamea  Itmata  Smith,  Trans.  Am.  Ent.  Soc,  Vol.  XVIII, 
p,  no. — One  example,  Mt.  Shasta  District,  Cal. 

Tzniocampa  pulchella  Ifarv.,  Can.  Ent.,  Vol.  Vlll,  p.  54. — 
One  female,  California. 

Txniocampa  subterminata  Smith,  Proc.  U.  S.  Nat.  Mus., 
Vol.  X,  476.— One  female,  New  York. 

Taentocampa  pectinata  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol. 
X,  p.  475. — One  male,  Havilah,  Cal. 

Taeniocampa  curtica  Smith,  Ent.  Am.,  Vol.  VI,  p.  122. — 
Male  and  female,  Sierra  Nevada,  Cal. 

Ortbodes  irroraU  Smith,  Proc  U.  S.  Nat.  Mus.,  Vol.  X.  p. 
478. — One  male,  Washington. 
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Trichodea  edwardsli  Smith,  Proc.  U.  S.  Nat.  Mus.,  Vol. 
X,  p.  460. — One  male,  California. 

Lithophane  carbonaria  Harv.,  Can.  Ent.,  Vol.  VIII,  p.  55. — 
One  female,  California. 

Lithophane  contenta  Grote,  Can.  Ent.,  Vol.  XII,  p.  216. — 
One  ezample,  California. 

Lithophane  oregonensis  Harv.,  Can.  Ent.,  Vol.  VIII,  p. 
55. — One  female,  Oregon. 

Lithophane  washingtonia  Grote,  Papilio,  Vol.  Ill,  p.  74.— 
One  male,  Soda  Springs,  Mt.  Shasta,  Cal. 

Lithophane  gausapata  Grote,  Papilio,  Vol.  Ill,  p.  77.—  ' 
One  example,  Soda  Springs,  Mt.  Shasta,  Cal. 

Cleophane  enlepis  Grote,  Bull.  Buff.  Soc.  Nat.  Hist.,  Vol. 
Ill,  p.  86. — One  female,  Oregon. 

Deva  morigera  Hy.  Edw.,  Ent,  Am.,  Vol.  II,  p.  169. — One 
female,  Colorado. 

Deva  paUigera  Grote,  Papilio,  Vol.  I,  p.  55.— One  specimen. 
Sierra  Nevada,  Cal. 

Plusia  celsa  Hy.  Edw.,  Papilio,  Vol.  I,  p.  loi.— One  female. 
Ml  Hood,  Oregon. 

Plusia  californica  var.  russea  Hy.  Edw.,  Ent.  Am.,  Vol.  11, 
p.  170. — Two  females,  Colorado  and  California. 

Plusia  vaccinii  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p.  ryo. — One 
female,  Mt.  Washington,  New  Hampshire. 

Plusia  howardi  Hy.  Edw.,  Proc  Cal.  Acad.  Sc,  March  5, 
1877. — One  example,  Prescott,  Arizona. 

Plusia  scapularis  Hy.  Edw.,  Papilio,  Vol.  II,  p.  127.— One 
example,  Washington. 

Pleroma  obliquata  Smith,  Trans.  Am.  Ent.  Soc,  Vol.  XVIII, 
p.  1 14. — One  female.  Sierra  Nevada,  Cal. 

Anarta  kelloggii  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  VI, 
p.  133.     One  female.  Sierra  Nevada,  Cal. 
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Triocnemis  saporis    Grate,   Papilio,   Vol.   I,   p.   77. — One 

example,  Southern  California. 

Euros  proprius  Hy.  Edw.,  Papilio,  Vol,  1,  p.  19. — One 
female,  Mt  Shasta  District,  Cal. 

Melicleptria  exalta  Hy.  Eihv.,  Papilio,  Vol.  IV,  p.  124. — 
One  male,  San  Antonio,  I'exas. 

Melicleptria  fasciata  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc.,  Vol. 
VI,  p.  134. — Two  examples,  Placer  Co.,  California. 

Melicleptria  elaborata  Hy.  Edw.,  Papilio,  Vol.  I,  p.  21. — 
One  example,  Colorado. 

Melicleptria  belladoima  Hy  Edw.,  Papilio,  Vol.  I,  p.  ao.— 
One  female,  Southern  Utah. 

Melicleptria  oregonica  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol. 
VI, p.  135. — Three  examples,  Sierra  Nevada,  Cal.  One  example, 
Colorado. 

Lygrantbcecia  walsingbami  Hy.  Edw.,  Papilio,  Vol.  I,  p. 
^a. — Male  and  female,  Klamath  Lake,  Oregon. 

Adonisea  pulcbripennis  var.  languida  Hy.  Edw.,  Papilio, 
Vol.  I,  p.  20. — One  male,  Havilah,  Cal. 

Xanthothriz  ranunculi  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  July 
I,  1878. — Five  examples,  Havilah,  Kern  Co.,  Cal. 

Xantbotbriz  neumcegeni  Hy.  Edw.,  Papilio,  Vol.  I,  p. 
loi. — Two  specimens,  Santa  Barbara  Co.,  Cal. 

Tarache  arizonae  Hy.  Edw.,  Proc  Cal.  Acad.  Sc,  July  i, 
1878  (as  Thalpochares  arixona). — Two  examples,  Prescott, 
Arizona. 

Taracbe  sedata  Hy.  Edw.,  Papilio,  Vol.  I,  p.  23. — One 
specimen,  Prescott,  Arizona. 

Annaphila  superba  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol. 
VI,  p.  139, — Two  specimens,  Napa  and  Marin  Co.,  Cal. 

Annapbila  domina  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol. 
VI,  p.  138.— One  female,  San  Mateo  Co.,  Cal. 
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Annaphila  auraatiaca  Hy.  Edw,,  Papilio,  Vol.  I,  p.  33.— 
One  example,  Geysers,  Cal. 

Annaphila  gennana  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol. 
VI,  p.  138.— One  female,  Napa  Co.,  Cal. 

Annaphila  salicis  Hy.  Edw.,  Papilio,  Vol.  I,  p.  23.— One 
example,  Oregon. 

Annaphila  pustulata  Hy.  Edw.,  Papilio,  Vol.  I,  p.  23. — One 
female,  Prescott,  Arizona. 

Annaphila  Uthosina  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol. 
VI,  p.  137. — One  example,  Havilah,  Cal. 

Tripudia  opipara  Hy.  Edw.,  PapiUo,  Vol.  I,  p.  117  (as 
Oriiates  t^iparus). — One  male,  Texas. 

Tripudia  limbata  Hy.  Edw.,  Papilio,  Vol.  I,  p.  32  (as 
Oribates  iimba/us). — Two  examples,  Mazatlan,  Mexico. 

Gyros  muirii  Hy.  Edw.,  Papilio,  Vol.  I,  p.  22  (as  Oribates 
muirii). — Two  specimens,  Havilah,  Cal. 

Axenus  arvalis  var.  amplus  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc, 
Vol.  VI,  p.  136. — Two  examples,  Klamath  Lake,  Oregon. 

Axenus  arralis  var.  ochraceus  Hy.  Edw.,  Proc  Cal.  Acad. 
Sc,  Vol.  VI,  p.  136.— One  female,  San  Diego,  Cal. 

Fniva  acerba  Hy.  Edw.,  Papilio,  Vol.  1,  p.  24.— Two  ex- 
amples, Sonoma  Co.,  Cal. 

Fruva  accepta  Hy.  Ediv.,  Papilio,  Vol.  I,  p.  24.— Male  and 
female,  Tallahassee,  Florida. 

Fruva  modesta  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  124.— Two 
examples,  California. 

FruTa  deleta  Hy.  Edw.,  Papilio,  Vol.  IV,  p.  124.— One  male. 
Virginia  City,  Nevada. 

Litocala  sexsignata  var.  deserta  Hy.  Edw.,  Papilio,  Vol.  I, 
p.  35. — Two  males,  two  females,  Colorado  and  Arizona. 

Syneda  sesposita  Hy.  Edw.,  Papilio,  Vol.  1,  p.  25. — One 
male,  Southern  Colorado. 
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Syneda  faceta  ffy.  Edw.,  Papilio,  Vol.  I,  p.  1 19.— One  male, 
Indiao  Rivet,  Florida. 

Syneda  mirifica  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  July  i, 
1878. — Two  examples,  Virginia  City,  Nevada. 

Syneda  hastingsii  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  July  i, 
1878. — One  example,  Dalles,  Oregon. 

Syneda  bastiagsU  var.  perpallida  Hy.  Edw.,  Papilio,  Vol 
I,  p.  25. — One  female.  Summit,  Sierra  Nevada,  Cal. 

Syneda  saxea  Hy.  Edw.  {=S.  allenii),  Papilio,  Vol.  I,  p. 
26. — One  specimen,  Colorado. 

Cirrhobolina  tetrica  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  July  i, 
1878. — One  male,  Sacramento,  Cal. 

Synedoida  inepta  Hy.  Edw.,  Papilio,  Vol.  I,  p.  27. — One 
female,  Southern  Colorado. 

Syaedoida  biformata  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  July 
1,  1878.— Two  males,  Havilah,  Kera  Co.,  Cal. 

Synedoida  scnipulosa  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  July 
I,  1878. — One  male,  two  females,  Havilah,  Kern  Co,,  Cal. 

Synedoida  morbosa  Hy.  Edw.,  Papilio,  Vol.  I,  p.  27. — Male 
and  female,  Southern  Colorado.     One  male,  Prescott,  Arizona. 

Synedoida  sabulosa  Hy.  Edia.,  Papilio,  Vol.  I,  p.  a6.— One 
female.  Southern  Colorado. 

Catocala  arnica  var.  nerissa  Hy.  Edw.,  Bull.  Brooklyn  Ent. 
Soc,  Vol.  Ill,  p.  61. — One  specimen,  Southwestern  Texas. 

Catocala  duldola  Grote,  Papilio,  Vol.  I,  p.  5.— One  female, 
Dayton,  Ohio. 

Catocala  badia  var.  phcebe  Hy.  Edw.,  Papilio,  Vol.  IV,  p. 
125. — Two  examples,  New  Hampshire. 

Catocala  neogama  var.  snowiana  Grote,  New  Check  List 
Noct.,  p.  41,  1876. — One  female,  Kansas. 

Catocala  andromache  Hy.  Edw.,  Ent.  Am.,  Vol.  I,  p.  50. — 
One  male,  San  Bernardino,  Cal. 
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CatOCala  fratercula  var.  jacqueoetta  Hy.  Edw.,  Bull.  Brook- 
lyn Ent.  Soc.,  Vol.  Ill,  p.  60. — One  female,  Albany,  New  York. 

Catocala  fratetxula  var.  hero  Hy.  Edw.,  Papilio,  Vol.  IV, 
p.  135. — Two  examples,  Florida. 

Catocala  Cordelia  Hy.  Edw.,  Bull.  Brooklyn  Eot.  Soc,  Vol. 
Ill,  p.  59  {=C.  amasia). — One  male,  Tallahassee,  Florida. 

Catocala  ultronia  var.  celia  Hy.  Edw.,  Bull.  Brooklyn  Ent. 
Soc.,  Vol.  Ill,  p.  58. — Four  examples,  Indian  River,  Florida. 

Catocala  ultroaia  var.  mopsa  Hy.  Edw.,  Bull.  Brooklyn 
Ent  Soc.,  Vol.  Ill,  p.  57. — Two  examples,  Florida. 

Catocala  ultronia  var.  adriana  Hy.  Edw.,  Bull.  Brooklyn 
Ent.  Soc.,  Vol.  Ill,  p.  57.— One  example.  New  York. 

Catocala  Terrillaoa  var.  violenta  Hy.  Edw.,  Bull.  Brooklyn 
Ent.  Soc,  Vol.  Ill,  p.  58  (as  C.  vioUnta). — One  example,  Southern 
Colorado. 

Catocala  stretchii  var.  hippolyta  Hy.  Edw.,  Proc.  Cal. 
Acad.  Sc,  Vol.  VI,  p.  211  (as  C.  hippolyta). — One  male,  San 
Mateo  Co.,  Cal. 

Catocala  cassandra  Hy.  Edw^,  Proc.  Cal.  Acad.  Sc,  Vol. 
VI,  p.  3r4. — One  lemale,  Guadalajara,  Mexico. 

Catocala  stretchii  var.  portia  Hy.  Edw.,  Bull.  Brooklyn 
Ent.  Soc,  Vol.  II,  p.  94  (as  C. portia). — One  male.  Lake  Tahoe, 
Cal. 

Catocala  Jessica  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  January  15, 
1877  (=C  stretchii  Behr.). — Two  examples,  Havilah,  Kern  Co., 
Cal. 

Catocala  mariana  Hy.  Edw.,  Proc  Cal.  Acad.  Sc,  Vol.  VI, 
p.  210. — One  male,  Vancouver  Island. 

Catocala  mariana  var.  franctsca  Hy.  Edw.,  Bull.  Brooklyn 
Ent.  Soc,  Vol.  Ill,  p.  57.— Two  males,  Humboldt  Co.,  Cal. 

Catocala  hermia  Hy.  Edw.,  Bull.  Brooklyn  Ent.  Soc,  Vol. 
II,  p.  93. — One  female,  Colorado. 
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Catocala  Irene  var.  vu^lia  Ify.  Edw.,  Bull.  Brooklyn  Eat. 
Soc.,  Vol,  III,  p.  56, — Three  males,  one  female,  Mendocino  Co., 
Cal. 

Catocala  irene  var.  Valeria  Hy.  Edw.,  Bull.  Brooklyn  Ent. 
Soc,  Vol.  Ill,  p.  56. — One  female,  Arizona. 

Catocala  irene  var.  volumnia  Hy.  Edw.,  Bull.  Brooklyn  Ent. 
Soc,  Vol.  Ill,  p.  56. — One  example,  Mendocino  Co.,  Cal. 

Catocala  elda  Behrens,  Can.  Ent.,  Vol.  XIX,  p.  199.— One 
female,  Portland,  Oregon. 

Catocala  rosalinda  Hy.  Edw.,  Bull.  Brooklyn  Ent.  Soc, 
Vol.  Ill,  p.  55. — One  example,  Albany,  N.  Y. 

Catocala  miranda  Hy.  Edw.,  Papilio,  Vol.  I,  p.  118. — One 
male,  Washington,  D.  C. 

Catocala  cara  var.  Stlvia  Hy.  Edw.,  Bull.  Brooklyn  Ent. 
Soc,  Vol.  Ill,  p.  57. 

Catocala  augiista  Hy.  Edw.,  Proc.  Cal.  Acad.  Sc,  Vol.  VI, 
p.  184. — One  female,  San  Uiego,  Cal. 

Catocala  luciana  Hy.  Edw.,  Proc  Cal.  Acad.  Sc,  Vol.  VI, 
p.  211. — Three  examples,  Colorado. 

Catocala  califomica  var.  cleopatt^  Hy.  Edw.,  Proc.  Cal. 
Acad.  Sc,  Vol,  VI,  p.  309  (as  C.  cleopatra). — One  male,  Contra 
Costa  Co.,  Cal. 

Catocala  califomica  var.  perdita  Hy.  Edw.,  Proc  Cal. 
Acad.  Sc,  Vol.  VI,  p.  211  (as  C.  perdila). — Two  examples,  San 
Mateo  Co.,  Cal. 

Catocala  relicta  var.  pbrynia  Hy.  Edw.,  Bull  Brooklyn  Ent. 
Soc,  Vol.  Ill,  p.  54.— One  male,  Albany,  N.  Y. 

Catocala  reltcta  var.  btaoca  Hy.  Edw.,  Bull.  Brooklyn  Ent. 
Soc,  Vol.  Ill,  p.  54.— Male  and  female,  Albany,  N.  Y. 

Catocala  lacrymosa  var.  emitia  Hy.  Edw.,  Papilio,  Vol.  I, 
p.  117, — One  female,  Long  Island,  N.  Y. 

Catocala  angusii  Gr.,  Can.  Ent.,  Vol.  VIII,  p.  229.— One 
male,  West  Farms,  New  York  City. 
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Catocala  residua  Gr.,  Proc.  Boston  Soc.  Nat.  Hist.,  Vol. 
XVI,  p.  242. — Male  and  female,  West  Farms,  New  York  City. 

Antiblemma  guttula  Hy.  Mdw.,  Papilio,  Vol.  II,  p.  129.— 
One  example,  Georgia. 

Phoberia  indiscreta  Hy.  Edw.,  Ent.  Am.  Vol.  II,  p.  170. — 
One  female,  Havtiah,  Cal. 

Pleonectyptera  obliqualis  Hy.  Edw.,  Ent.  Am.,  Vol.  II,  p. 
171. — One  example,  Texas. 

Homoptera  nibi  Hy.  Edw.,  Papilio,  Vol,  I,  p.  28. — Male  and 
female,  Havilah,  Cal. 

GEOMETRID^. 

Azelina  australata  Huist,  Ent.  Am.,  Vol.  I,  p.  205.— One 
male,  Indian  River,  Florida. 

Tetracis  mellitularta  Huist,  Ent.  Am.,  Vol.  I,  p.  202.— Two 
females,  Sierra  Nevada,  Cal. 

Anaplodes  festaria  Hulsl,  Ent.  Am.,  Vol.  II,  p.  121. — One 
male,  San  Francisco,  Cal. 

Geometra  Ulustraria  Huist,  Ent.  Am.,  Vol.  II,  p.  121.— One 
female,  California. 

Eucrostis  saltusaria  Huist,  Ent,  Am.,  Vol.  II,  p,  i22,--One 
female,  Indian  River,  Florida, 

Eucrostis  jaspidiaria  Huist,  Ent.  Am.,  Vol.  II,  p.  122. — One 
male,  Indian  River,  Florida. 

Acidalia  5-liaeata  var.  fiiscata  Huist,  Ent.  Am.,  Vol.  II, 
p.  187. — One  female.  Summit,  Sierra  Co.,  Cal. 

Marmopteryz  aonellata  Huist,  Ent.  Am.,  Vol.  II,  p.  191. — 
One  female,  Havitah,  Cal. 

Marmopteryx  morrisata  Huist,  Ent.  Am.,  Vol.  II,  p.  190. — 
One  female,  Nevada. 

Semiothisa  umbrtferata  Huist,  Ent.  Am.,  Vol.  II,  p.  189.— 
One  male,  California. 
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Halia  tripunctaria  Pack.,  Proc.  Boston  Soc.  Nat.  Hist.,  Vol. 
XVI,  p.  26. — One  female,  California. 

Tephrosia  camearia  Huht,  Ent.  Am.,  Vol.  Ill,  p.  216. — 
Male  and  female,  Havilah,  Cal. 

Tephrosia  celataria  Huist,  Ent.  Am.,  Vol.  Ill,  p.  216. — 
One  male,  Havilah,  Cal. 

Tephrosia  fautaria^Wi/,  Em.  Am.,  Vol.  Ill,  p.  zi6.— One 
female,  California. 

Boarmia  furfuraria  Hulst,  Ent.  Am.,  Vol.  Ill,  p.  214. — One 
male,  California. 

Boarmia  plumogeraria  Hidst,  Ent.  Am.,  Vol.  Ill,  p.  216. — 
One  male,  California, 

ScotOSia  meadii  Pack.,  Sixth  Rep.  Peab.  Acad.  Sc,  p.  41  (as 
Scotosia  meadii). — One  female,  Colorado. 

Lobophora  montanata  Pack.,  Sixth  Rep.  Peab.  Acad.  Sc, 
p.  40. — One  example,  Colorado. 

Cidaria  aocticotata  Huht,  Bull.  Brooklyn  Ent.  Soc,  Vol.  IV, 
p.  26. — One  female,  Colorado. 

Cidaria  opacaria  Huht,  Bull.  Brooklyn  Ent.  Soc,  Vol.  IV, 
p.  27. — One  mate,  Colorado. 

Phrygionis  auriferaria  Hulst,  Ent.  Am.,  Vol.  II,  p.  188. — 
One  example,  Florida. 

Hemerophila  packardaria  Huht,  Ent,  Am.,  Vol.  Ill,  p. 
217. — One.  male,  California. 

Aspilates  behrensaria  Huht,  Ent.  Am.,  Vol.  II,  p.  210. — 
One  male,  Knight  Valley,  Cal. 

Eois  femigata  var.  nissata  Hulst,  Ent.  Am.,  Vol.  II,  p. 
187.— One  male.  New  Vork. 

Cleoria  punctomacularia  Huht,  Ent.  Am.,  Vol.  Ill,  p. 
214. — One  male,  Vancouver  Island. 
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Tripbosa  dubitata  var.  pustutaria  Hy.  Edw.,  Ent.  Am., 
Vol.  I,  p.  50. — One  female,  Soda  Springs,  Cal. 

Triphosa  badiaria  Hy.  Edw.,  Ent.  Am.,  Vol.  1,  p.  50. — One 
female,  Shasta  Co.,  Cal. 

Caterva  elegantaiia  Jly.  Edw.,  Papilio,  Vol.  I,  p.  121.— 

Male  and  female,  Prescott,  Arizona. 

Gorytodes  personaria  Hy.  Edw.,  Papilio,  Vol.  I,  p.  120. — 
One  male,  Sierra  Nevada,  Cal. 

PYRALID^. 
Prorasea  lepidalts  Hulst,  Trans.  Am.  Ent.  Soc.,  Vol.  XIII, 
p.  146. — One  male,  Colorado. 

Prorasea  bmnneoKrisea  Hy.  Edw.,  Ent.  Am,,  Vol.  II,  p. 
171. — One  male.  Prescott,  Arizona. 

Aglossa  electalis  Huht,  Trans.  Am.  Ent.  Soc,  Vol.  XllI, 
p.  146. — One  example,  Arizona, 

Chalcoela  sremmalis  Hulst,  Trans.  Am,  Ent.  Soc.,  Vol.  XIII, 
p.  148. — One  example.  Sierra  Nevada,  Cal. 

Emprepes  magnalis  Huist,  Trans.  Am.  Ent.  Soc,  Vol.  XIII, 
p.  147. — One  female,  Arizona. 

Botys  lucorculalis  Hulsl,  Trans.  Am.  Ent.  Soc,  Vol.  XIII, 
p.  153. — One  example.  Sierra  Nevada,  Cal, 

Botjrs  bellulalis  Hulst,  Trans.  Am,  Ent.  Soc,  Vol.  XIII,  p. 
149. — One  example,  Texas. 

Botjrs  p^chicalis  Hulst,  Trans,  Am.  Ent,  Soc,  Vol.  XIII, 
p,  149. — One  example,  Texas. 

Botys   roseopennalis  Huht,   Trans.    Am.    Ent.  Soc,   Vol. 
XIII,  p.  148. — One  example,  Arizona, 

Botys  pergilvalis  Hulst,  Trans.  Am.  Ent.  Soc,  Vol.  XIII, 
p.  151. — One  female,  Arizona. 
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Botys  fumoferalis  Hulst,  Trans.  Am.  Ent.  Soc,  Vol.  XIII, 
p.  154. — One  female,  Sierra  Nevada,  Cal. 

Botys  monulalis  Hulst,  Trans.  Am.  Ent.  Soc.,  Vol.  XIII, 
p.  154. — One  female,  Sierra  Nevada,  Cal. 

Botys  tbaUophilalis  Huht,  Trans.  Am.  Ent.  Soc.,  Vol.  XIII, 
p.  154. — One  female,  California. 

Botys  scurralis  Huisl,  Trans.  Am.  Ent.  Soc,  Vol.  XIU,  p. 
155. — One  female,  Arizona. 

Botys  festalis  Hulst,  Trans.  Am.  Ent.  Soc.,  Vol.  XIII,  p. 
153. — One  female,  Prescott,  Arizona. 

Botys  lulualis  HuUt,  Trans.  Am.  Ent.  Soc,  Vol.  XIII,  p. 
150. — One  female,  Soda  Springs,  Cal. 

Botys  succandidalis   Hulst,   Trans.  Am.    Ent.   Soc,   Vol. 
XIII,  p.  153. — One  example,  Texas. 

Botys  OCtOSignalis  Hulst,  Trans.  Am.  Ent.  Soc,  Vol.  XIII, 
p.  153. — One  example,  Calfornia. 

Botys  leralis  Hulst,  Trans.  Am.   Ent.  Soc,  Vol.  XIII.  p. 
151. — One  specimen,  Florida. 

Botys  penitalis   Grote,  Can.   Ent,   Vol.  VIII,  p.  98.— One 
female,  Kansas. 

Botys  uni£ascialis  Paeli.,  Ann.  Lye  Nat.  Hist.,  N.  Y.,  Vol. 
X,  p.  a6i. — One  example,  California. 

Eurycreon  aureolalus  Hulst,  Trans.  Am.  Ent.  Soc,  Vol. 
XIII,  p.  156. — One  female,  Colorado. 

Orobena  reluctalis  Hulst,  Trans.  Am.  Ent.  Soc,  Vol.  Xlll, 
p.  156. — One  example,  Arizona, 

Glsrphodes  alitalis  Hulst,  Trans.  Am.  Ent.  Soc,  Vol.  Xlll, 
p.  157. — One  example,  Indian  River,  Florida. 

Metrea  ostreonalis  Grote,    Papilio,   Vol.  II,  p.  73,— One 
female,  Connecticut. 


jyGoo'^lc 


No.  r.]      BevtenmulUr,  List  of  Types  of  LepidopUra.  19? 


Metrea  argentalis  Hy.  Edw.,  Fapilio,  Vol.  IV,  p.  19. — One 
example,  Jalapa,  Mexico. 

Hydrocampa  gyralis  HuUt,  Trans.  Am.  Ent.  Soc.,  Vol. 
XIII,  p.  159. — One  example,  Georgia, 

Tetralopbus  atniiascialis  Hulsl,  Trans.  Am.  Ent.  Soc,  Vol. 
XIII,  p.  73. — One  example,  Indian  River,  Florida. 

Nephopteryx  lallatalis  Ilulst,  Trans.  Am.  Ent.  Soc.,  Vol. 
XIII,  p.  161, — One  example,  Florida. 

Nephopteryx  bifasdella  Hulst,  Ent.  Am.,  Vol.  Ill,  p.  132.— 
One  example,  Arizona. 

Megaphycis  edwardsialis  Hulsl,  Trans.  Am.  Ent.  Soc., 
Vol.  XIII,  p.  163. — One  female,  Nevada, 

Acrobasis  alatella  Hulst,  Ent.  Am.,  Vol.  Ill,  p.  135. — One 
example,  Napa  Co.,  Cal. 

Acrobasis  hystriculella  Hulst,  Ent  Am.,  Vol.  Ill,  p.  135.— 
One  female,  Texas. 

Spermatophthora  montinatatella  Hulst,  Ent.  Am.,  Vol. 
Ill,  p.  134. — One  example.  Sierra  Nevada,  Cal. 

Mylois  zelatella  Hulst,  Ent.  Am.,  Vol.  Ill,  p.  136.— One 
example.  New  York. 

Mylois  aliculella  Hulst,  Ent.  Am.,  Vol.  Ill,  p.  135.— Male 
and  female,  Arizona, 

Stenoptycba  pallulella  .ffa/ri,  Ent.  Am.,  Vol.  Ill,  p.  137.— 
One  example,  North  Carolina. 

Ephestia  opalescella  Hulst,  Ent.  Am.,  Vol.  Ill,  p.  138.— 
One  example,  California. 

Anerastia  electella  Hulst,  Ent.  Am.,  Vol.  Ill,  p.  137. — One 
male,  Texas. 

Crambus  biotbanatalis  Hulst,  Trans.  Am.  Ent.  Soc,  Vol. 
XIII,  p.  166. — One  example,  California. 

Crambus  comptulatalis  Hulst,  Trans.  Am.  Ent.  Soc.,  Vol. 
XIII,  p.  167. — One  example,  Vancouver  Island. 
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PTEROPHORID^. 
Lioptilis  srandis  Fish,  Can.  Em.,  Vol.  XIII,  p.  141. — One 
example,  California. 

CEdemataphorus  gratiosa  Fish,  Can.  Ent.,  Vol.  XIII,  p. 
73. — One  male,  Sierra  Nevada,  Cal. 

CEdemataphorus  lugubris  Fish,  Can.  Ent.,  Vol.  XIII,  p. 
140. — One  female,  California. 

Platyptilis  edwardsu  Fish,  Can.  Ent.,  Vol.  XIII,  p.  72.— 
Male  and  female,  Boston,  Mass. 
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Article  XIV.— THE   GEOGRAPHICAL   DISTRIBUTION 
OF  NORTH  AMERICAN  MAMMALS.' 

By  Joel  Asaph  Allen. 

(Ifiti  Four  Mapi.  forming  PlaUs  V-VIII.) 

Influences  determining  the  Geographical  Distribution 
OF  Life. 

It  has  long  been  recognized  that  the  inHuences  determining  the 
distribution  of  life  over  the  earth's  surface  are  climate  and  the 
interrelation  of  the  principal  land  areas.  It  is  questionable 
which  of  the  two,  all  things  considered,  has  been  the  more  im- 
portant factor  in  bringing  about  the  present  distribution  of  life, 
since  the  climate  of  any  given  area  depends  largely  upon  the 
relative  distribution  of  land  and  water,  and  is  further  greatly 
modified  by  the  topography  of  the  principal  land  areas,  the  pres- 
ence or  absence  of  lofty  mountain  chains  greatly  modifying  the 
climate  of  an  entire  continent. 

Climate. — Of  strictly  climatic  influences,  temperature  is  by  far 
the  most  important,  although  moisture  plays  an  influential  part. 
Where  a  low  temperature  prevails  life,  both  animal  and  vegetable, 
is  represented  by  comparatively  few  forms ;  under  a  high  tempera- 
ture it  is  characterized  by  great  diversity  and  luxuriance.  Within 
the  Arctic  Circle  the  species  of  both  plants  and  animals  are  not 
only  few  but  they  are  widely  distributed,  being  for  the  most  part 
everywhere  the  same.  Under  the  tropics  they  are  a  hundred  fold 
more  numerous  and  of  comparatively  restricted  distribution,  the 
general  facies,  as  regards  both  the  fauna  and  the  flora,  changing 
within  short  distances,  with  few  elements  in  common  when  widely 
separated  areas  are  compared. 

The  influence  of  temperature  is  perhaps  most  strikingly  dis- 
played in  the  distribution  of  life  upon  the  slopes  of  a  high  moun- 
tain, especially  if  situated  near  the  tropics.  While  its  base  may 
be  clothed  with  palms  and  luxuriant  tropical  vegetation  its  sum- 

I  ReadbdCFicthiNcw  Vork  AudenvorScienco,  Januuy36,T89T.  Ip  nvisini  [or  publica- 
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mit  may  be  snow-capped  and  barren,  or  scantily  covered  with 
only  a  small  variety  of  hardy  alpine  shrubs  and  plants.  The 
animal  life  becomes  likewise  correspondingly  changed,  tropical 
forms  of  mammals,  birds  and  insects  of  the  lower  slopes  grad- 
ually giving  place  to  such  as  are  characteristic  of  arctic  latitudes.' 

The  influence  of  moisture  is  most  strikingly  shown  in  the  dis- 
tribution of  forest  trees,  where  on  the  same  continent,  under 
corresponding  parallels  of  latitude,  and  at  nearly  the  same  eleva- 
tion, the  country  may  be  either  heavily  or  only  sparsely  wooded, 
or  even  wholly  devoid  of  a  forest  growth,  in  accordance  with  the 
abundance  or  scarcity  of  the  rain-fall.  We  may  thus  have,  on 
the  same  continent,  immense  areas  of  forest  alternating  with  vast 
stretches  of  open  prairies  and  plains,  or  even  almost  verdureless 
deserts.  The  effect  of  humidity  upon  plant  life  is  thus  obvious  ; 
but  it  is  equally  potent,  though  less  evident,  upon  animal  life. 
Many  animals — mammals  and  birds  as  well  as  insects — are  so 
fitted  for  a  forest  life,  as  regards  both  food  and  shelter,  that  their 
very  existence  depends  upon  such  surroundings.  Others  are 
equally  specially  adapted  for  life  on  the  open  plains,  or  even  in 
arid  deserts.  Thus  moisture  alone  may  determine  the  character 
of  life  over  extensive  regions,  regardless  of  temperature,  which 
under  ordinary  conditions  is  the  ascendant  controlling  influence. 

Interrelation  of  Land  Areas. — The  relation  of  the  prin- 
cipal land  areas  to  each  other,  in  respect  to  continuity 
on  the  one  hand  and  isolation  on  the  other,  is  coeval  and 
perhaps  more  than  coordinate  with  climate  in  its  influence  upon 
the  distribution  of  life,  as  it  is  also  in  the  evolution  of  life. 
Paleontology  teaches  us  that  the  present  characteristics  of  the 
faunas  and  floras  of  the  principal  land  areas  are  the  results  of  a 
long  period  of  evolution,  during  which  there  have  been  no  very 
sudden  transitions,  but,  in  general,  a  gradual  development  from 
ancestral  forms  having  about  the  same  geographical  distribution 
as  their  descendents.  While  some  of  the  continents  have  unques- 
tionably derived  part  of  their  life  from  neighboring  continents, 
and  islands  from  the  mainland  to  which  they  are  contiguous,  these 

mouDlain  ilopn  K  aSordcd  by  Dr.  C.  Hurt  McmainVlhiHOUKr>UT>cvo(  Ihc  San  FnitcHoo 
(Sec  N.  Am.  Fauni,  No,  3,'Scpl,,  1890,  pp.  j-xi,  pU.  1,1.  and  mapii  1-4.) 
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migrations  are  in  the  main  of  great  antiquity,  dating  back  at  least 
nearly  to  the  Miocene.  At  that  early  time,  and  also  previously, 
there  was  not  only  a  greater  uniformity  of  climate,  but  a  more 
unifonn  distribution  of  life.  With  the  coming  in  of  the  Glacial 
Period  a  great  change  was  wrought  in  respect  to  both,  and  the 
former  equilibrium  in  neither  has  been  restored.  While  it  would 
lead  me  too  far  from  the  subject  especially  in  hand  to  discuss  at 
any  length  the  probable  geographical  origin  of  the  leading  types 
of  even  the  present  mammalian  life  of  North  America,  it  seems 
well  to  recall,  in  the  present  connection,  certain  facts  of  general 
import.  In  the  first  place,  the  so-called  Old  World  is  admittedly 
the  most  advanced  and  the  most  specialized  of  the  several  con- 
tinents, as  regards  both  its  physical  features  and  its  biology  ;  and 
that  probably  many  of  its  present  leading  types  of  mammalian 
life  are  of  American  origin  ;  that  North  America  is  behind 
Eurasia  in  development,  and  South  America  behind  North 
America  ;  and  that  in  reality  Australia  is  the  old  continent  in  the 
sense  of  being  behind  all  the  others  in  its  .development,  and  thus 
the  lowest,  the  least  specialized,  the  most  primitive. 

In  regard  to  the  present  distribution  of  the  mammals  of  North 
America  and  their  faunal  relationship  to  the  mammalia  of  the 
rest  of  the  world,  it  is  important  to  recall  the  present  close  prox- 
imity of  North  America  at  the  northward  to  the  norihera  portion 
of  the  Old  World.  Alaska  is  separated  from  Siberia  by  a  shallow 
strait  of  less  than  forty  miles  in  width,  while  in  Tertiary  times  it 
is  supposed  they  may  have  been  united.  Three-fourths  of  the 
land  area  is  not  only  situated  north  of  the  equator,  but  is  mainly 
massed  about  the  northern  pole,  the  only  extensive  stretch  of  sea 
being  the  few  hundred  miles  between  Iceland  and  Norway.  If 
now  we  bear  in  mind  the  close  similarity  in  climate  and  general 
physical  conditions  of  the  northern  half  of  the  northern  hemis- 
phere, its  comparatively  low  temperature  and  meagre  fauna  and 
flora  as  compared  with  the  tropics,  and  that  continuity  of  land 
area  tends  to  uniformity  of  life,  and  divergence  and  isolation 
tend  to  diversity  of  life,  and  increase  of  temperature  to  abund- 
ance and  variety,  the  generalizations  about  to  follow  respecting 
the  life  regions  of  North  America  will,  I  trust,  be  recognized  as 
resting  on  a  sound  basis. 
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Importance  of  Mammals  as  a  Basis  for  the  Classifica- 
tion OF  Life  Areas. 

First,  however,  a  word  in  reference  to  the  class  Mammalia  as  a 
basis  for  the  distribution  of  the  earth's  surface  into  ontolofpcal 
divisions.  On  this  point  I  cannot  do  better  than  to  summarize 
the  argument  made  by  Mr.  A,  R,  Wallace  in  his  great  work  on 
'The  Geographical  Distribution  of  Animals,'  simply  premising 
that  his  presentation  of  the  case  has  my  hearty  approval. 

The  mammalia,  he  affirms,  are  pre-eminently  of  the  greatest 
importance  in  determining  zoological  regions.  Their  dispersal  is 
less  dependent  on  fortuitous  circumstances  than  that  of  the  repre- 
sentatives of  other  classes  ;  from  their  high  organization  they  are 
less  dependent  upon  other  groups  of  animals,  and  have  so  much 
power  of  adaptation  that  they  are  able  to  exist  in  one  form  or 
another  over  the  whole  globe,  as  is  certainly  not  the  case  with 
two  of  the  lower  classes  of  vertebrates,  the  reptiha  and  amphibia. 
Their  distribution  and  dispersal  are  dependent  on  the  distribution 
of  the  land  areas,  and  are  modified  by  such  physical  conditions 
as  mountain  barriers,  areas  of  forest,  and  grassy  or  desert  plateaus. 
Furthermore,  their  geological  history,  as  well  as  their  geographical 
range,  is  better  known  than  that  of  most  other  classes,  and  there 
is  also  a  greater  unanimity  of  opinion  respecting  their  natural 
affinities  and  the  limitation  of  families  and  genera.  "  We  should 
therefore,"  says  Mr.  Wallace,  "construct  our  typical  or  standard 
Zo51ogical  Regions  in  the  first  place,  from  a  consideration  of  the 
distribution  of  mammalia,  only  bringing  to  our  aid  the  distribution 
of  other  groups  to  determine  doubtful  points.  Regions  so  estab- 
lished will  be  most  closely  in  accordance  with  these  long-endunng 
features  of  physical  geography,  on  which  the_  distribution  of  all 
forms  of  life  fundamentally  depend ;  and  all  discrepancies  in  the 
distribution  of  other  classes  of  animals  must  be  capable  of  being 
explained,  either  by  their  exceptional  means  of  dispersion  or  by 
special  conditions  affecting  their  perpetuation  and  increase  in  each 
locality.  If  these  considerations  are  well  founded,  the  objections 
of  those  who  study  insects  or  molluscs,  for  example,— that  our 
regions  are  not  true  for  their  departments  of  nature — cilnnot  be 
maintained.  For  they  will  find,  that  a  careful  consideration  of  the 
exceptional  means  of  dispersal  and  conditions  of  existence  of  each 
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group,  will  explain  most  of  the  divergences  from  the  nonnal  dis- 
tribution of  higher  animals."' 

While  the  divisions  of  North  America,  as  set  forth  in  the 
present  paper,  are  presented  from  the  standpoint  of  mammals,  it 
may  be  premised  that  many  of  them  were  first  outlined  on  the 
basis  of  the  distribution  of  birds,  and  that  they  have  been  found 
equally  applicable  to  reptiles  and  bratracians,  and  also  in  a  meas- 
ure to  insects  and  plants.* 

Systematic  Classification  of  Life  Areas. 
In  zoo-geography  it  is  customary  to  recognize  faunal  areas  be- 
longing to  several  different  categories,  as  regards  their  grade  and 
extent,  just  as  in  zoology  we  divide  animals  into  classes,  orders, 
families,  genera,  and  species.  Unfortunately,  however,  the  terms 
employed  for  theii  designation  have  not  been  used  with  the  same 
precision  as  in  zoological  terminology.  Identical  terms  have 
sometimes  been  used  in  diametrically  opposite  senses,  in  accord- 
ance with  each  writer's  individual  preferences,  regardless  of  their 
prior  use  in  a  different  sense  by  other  authors.  In  view  of  this 
unfortunate  state  of  affairs  I  attempted,  in  a  paper  on  the  distri- 
bution of  North  American  birds,  published  in  187  1,'  to  devise  a 
system  of  terms  that,  while  appropriate,  should  at  the  same  time 
be  in  as  close  conformity  as  possible  with  current  usage.  Pre- 
viously the  terms  zone,  realm,  region,  kingdom,  province,  and  even 
fauna,  had  been  used  more  or  less  interchangeably  for  even  the 
primary  subdivisions,  while  some  of  these  terms  were  also  fre- 
quently employed  in  a  narrower  and  more  special  sense.  The 
scheme  then  proposed  is  as  follows  : 

For  divi^ons  of  tbe  fiist    rank Realm. 

"  "       second"  Urgiim. 

"  "       third     "  Prmiinee. 

■     ■■  '»'■'" i*2sr 

"    ■■  "t  ■■ i;rr 

>  Geogr.  Dim.  Aniin.,  Vol,  I,  pfi.  j$-j8. 

>  Snce  (hu  wu  wriiun  Dr.  C.  Hut  Mcrriam,  in  hb  admirable  praidcntUliuldicia.aitilleil 
-  The  Cea(nphic  Dulribulioo  of  Life  in  Nunh  America  wilb  Spedal  ReTerencc  lo  Ihe  Mara- 
ouUi.'  read  before  tbe  Biidogiciil  Socieiy  of  Wuhington,  Febnniy  6.  iSgi  (Pnc.  VkA.  Soc, 
Wub.,  Vol.  VII.  April,  1893,  pp.  i-«4),  hugivena'HiiloriculSyDDpiIa^Fauiul  and  Floral 
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Their  grade  and  order  of  sequence  may  be  indicated  by  a  com- 
parison with  the  leading  groups  in  zoulogy  :  thus  realm  would 
correspond  in  rank  with  class  j  region  with  order  ;  province  with 
family;  district  with  genus  ;  and/j««a  (or_/?or<i,  as  the  case  may 
be)  with  species.  It  sometimes  becomes  convenient,  as  we  shall 
see  later,  to  recognize  other  divisions  intermediate  to  those  above 
named — as  in  zoology  we  have  suborder,  subfamily,  subgenus, 
etc.,  so  we  may  have  here  subregions,  subprovinces,  and  even 
subfaunae.  There  may  also  be  a  subdivision  of  a  continental  or 
other  large  area  into  zones. 

Temperate  North  America  forms  a  region  of  the  Nortk  Tem- 
perate Realm,  and  includes  two  suiregions,  one  of  which  is  divisi- 
ble into  two  provinces ;  each  province  is  separable  into  two  sub- 
provinces  and  these  again  into  several  lesser  well-marked  areas 
termed/rtw«is,  as  will  be  presently  shown  in  detail.  Realms  are 
sometimes  charact^zed  by  the  presence  of  certain  orders,  com- 
monly by  the  presence  of  certain  families,  which  give  to  the  region 
a  particular  impress,  and  by  the  absence  of  others  which  in  a  similar 
way  characterize  other  realms.  Regions  are  usually  characterized 
by  the  prevalence  over  them  of  certain  genera,  or  even  by  entire 
families ;  provinces  by  the  presence  or  absence  of  prominent 
generic  types.  Faunee,  on  the  other  hand,  are  seldom  char- 
acterized by  the  presence  or  absence  of  particular  genera  or 
species  but  by  the  association,  through  the  overlapping  of  their 
habitats,  of  a  number  of  genera  and  species  not  elsewhere  found 
together. 

The  transition  between  faunte,  between  provinces,  or  between 
adjoining  divisions  of  any  grade  is  rarely  abrupt ;  it  is  impossible 
to  draw  a  hard-and-fast  line  between  any  of  them  ;  yet  in  a  general 
way  they  may  be  limited  with  considerable  definiteness.  They 
depend  upon  climatic  conditions,  which,  in  a  measure,  are 
determined  or  modified  by  features  of  topography.  They  are  of 
course  limited  and  determined  by  the  same  conditions  that  govern 
the  distribution  of  species.  Hence  we  can  seldom  bound  our 
faunal  areas  by  geographical  meridians  or  by  parallels  of  latitude, 
and  very  rarely  are  they  found  to  agree  with  any  political  bound- 
aries ;  they  do,  however,  closely  coincide  with  certain  Isothermal 
lines,  which  are  generally  those  of  the  season  of  reproduction,  or,  in 
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the  QOTthern  hemisphere,  those  for  the  moDths  of  May,  June  and 
July.  As  temperature  is  influenced  by  altitude  as  well  as  by 
latitude,  elevated  plateaus  and  mountain  ranges  deflect  the 
isotherms  in  the  northern  hemisphere  far  to  the  southward  of 
their  position  over  the  contiguous  low  country,  and  furnish  con- 
genial habitats  for  northern  forms  of  life  under  comparatively 
low  latitudes.  Thus  in  eastern  North  America  the  Appalachian 
Highlands  carry  the  fauna  of  northern  New  England  southward 
along  the  higher  parts  of  the  Alleghanies  as  far  as  northern 
Georgia.  In  the  Rocky  Mountains  boreal  types  extend  far  down 
into  Mexico,  and  along  the  Cascade  and  Sierra  Nevada  chain  to 
southern  California,  with  insular  patches  of  northern  life  on  the 
summits  of  detached  peaks  and  ranges  throughout  the  Plateau 
and  Great  Basin  regions  of  the  West.  There  is  thus  an  interdigi- 
tation  of  the  northern  and  southern  life  areas  throughout  the 
middle  and  southern  portions  of  the  North  American  continent. 
The  hfe  of  the  globe  is  everywhere  closely  linked  together. 
While  the  relationship  at  the  northward  is  obviously  intimate,  and 
while  in  general  the  life  of  the  intertropical  rone  is  very  different 
from  that  of  the  arctic  or  even  of  the  temperate  zones,  and  that 
of  tropical  America  is  very  unlike  that  of  tropical  Africa  or  India, 
yet  certain  types  are  common  to  the  whole.  For  example,  the 
Cat  family  is  represented  throughout  all  countries  except  Aus- 
tralia, but  there  is  a  great  difference  between  the  Cats  of  the  colder 
zones  and  those  of  the  equatorial  regions ;  yet  the  genus  Felis, 
taken  in  a  broad  sense,  is  almost  cosmopolitan.  The  Dog  family, 
embracing  the  Wolves  and  Foxes,  has  an  even  wider  distribution. 
The  family  Mustelida:,  embracing  the  Otters,  Badgers,  Skunks, 
Sables,  Weasels,  Minks  and  Martens,  is  more  restricted,  some  of 
its  leading  forms,  however,  having  a  much  wider  and  a  very 
different  distribution  from  others.  Thus  the  Otters  (subfamily 
Lutrinfe)  are  nearly  cosmopolitan,  while  the  true  fur-bearing 
animals  (subfamily  Mustelinae)  are  distinctively  northern  and 
circumpolar;  the  Skunks  (subfamily  Mephitinx),  on  the  other 
hand,  are  exclusively  American,  and  range  over  the  temperate 
and  tropical  portions  of  both  continents.  The  order  Insectivora 
has  no  representatives  in  either  South  America  or  Australia ;  the 
Hedghogs,  forming  a  family  of  the  order,  are  exclusively  an  Old 
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World  type ;  the  Shrews,  forming  a  second  family,  have  a  circum- 
polar  distribution,  the  genus  Sorex  ranging  on  both  continents 
from  the  Arctic  regions  to  within  the  tropics.  The  Moles,  form- 
ing a  third  family  of  this  order,  are  confiDed  to  the  north  temperate 
latitudes,  and  are  represented  by  different  and  peculiar  genera  in 
Europe,  Asia,  Africa  and  North  America,  and  in  the  latter 
continent  are  confined  mainly  to  the  United  States  east  of  the 
Great  Plains.  Among  Rodentia  the  genus  Sciuius,  consisting  of 
the  true  or  arboreal  Squirrels,  the  genus  Sciuropierus,  or  the  Fly- 
ing Squirrels,  and  the  genus  Lepui,  embracing  the  Hares  and 
Rabbits,  are  other  examples  of  wide-rangtng  genera,  the  arboreal 
Squirrels  and  the  Hares  occurring  everywhere  except  in  Australia, 
although  both  are  sparingly  represented  in  America  south  of  the 
Isthmus  of  Panama,  beyond  which  the  Flying  Squirrels  wholly 
cease  to  exist.  But  the  species  are  generally  of  local  distribution, 
and  to  some  extent  different  styles  of  Squirrels  and  Hares  char- 
acterize different  areas  of  the  common  habitat  of  the  group. 
Northern  North  America  has  several  genera  of  Field  Mice  which 
are  also  common  to  the  northern  parts  of  the  Old  World,  but  the 
great  bulk  of  our  native  Rats  and  Mice  belong  to  genera  peculiar 
to  America.  Also  our  Jumping  Mouse,  the  numerous  species  of 
Kangaroo  Rats  and  Pocket  Mice,  all  the  Pocket  Gophers  and  the 
Prairie  Dogs  are  distinctively  North  American. 

These  few  illustrations,  from  the  many  that  might  be  given, 
will  serve  to  indicate,  in  a  general  way,  the  basis  on  which  the  life 
areas  of  North  America,  and  of  the  world  at  large,  are  founded. 

pRiMARv  Life  Regions. 

Seven  primary  life  regions,  speaking  of  the  world  as  a  whole, 
may  be  recognized,  as  follows  : 

I.  An  Arctic  Realm,  occupying  the  region  north  of  the  isotherm 
of  32^  F.,  its  southern  boundary  conforming  very  closely  to  the 
northern  limit  of  trees.  Its  more  characteristic  terrestrial  fonns 
of  both  animal  and  vegetable  life  range  nearly  throughout  its 
extent.  It  is  thus  so  homogeneous  in  its  ontological  characters 
as  not  to  require  subdivision  into  regions  and  provinces,  though 
embracing  several  slightly -marked  areas  of  the  rank  of  faunte. 
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2.  A  North  Temperate  Realm,  embracing  the  whole  of  that 
portioD  of  the  northern  hemisphere  embraced  between  the  annual 
isotherms  of  ji"  and  70°  F. 

3.  An  American  Tropical  Realm,  consisting,  as  the  name  im- 
plies, of  tropical  America. 

4.  An  Indo-African  Realm,  consisting  of  Africa  {except  the 
northern  border),  and  tropical  Asia  and  its  outlying  tropical 
islands. 

5.  A  South  American  Temperate  Realm,  embracing  extra-trop- 
ical South  America. 

6.  An  Australian  Realm,  including  not  only  the  continent  of 
Australia  but  New  Guinea,  New  Zealand,  and  the  various  groups 
of  islands  to  the  northward  and  eastward. 

7.  A  Lemurian  Realm,  consisting  of  Madagascar. 

An  eighth  or  Antarctic  Realm  is  also  often  recognized.  It  is 
almost  wholly  oceanic,  and  its  fauna  hence  consists  almost  exclu- 
sively of  marine  or  pelagic  species,  and  is  of  course  the  Antarctic 
counterpart  of  the  Arctic  Realm,  though  perhaps  *less  well 
characterized. 

North  Temperate  Realm. 

The  North  Temperate  Realm  is  divisible  primarily  into  two 
Regions,  namely,  (i)  a  North  American  Region,  occupying  the 
whole  of  North  America  from  the  beginning  of  forest  vegetation 
southward  to  about  the  northern  limit  of  palms,  or  the  area 
between  the  annual  isotherms  of  33°  and  70°  F. ;  and  (2)  an 
Eurasiatic  Region,  consisting  of  the  corresponding  portion  of  the 
Old  World. 

This  region,  and  the  Old  World  in  general,  lying  outside  of  the 
special  scope  of  the  present  paper,  we  will  now  pass  to  a  detailed 
consideration  of  the  mammalian  fauna  of  North  America,  and  the 
principal  fauna)  subdivisions  of  the  North  American  Continent, 
thtfir  distinctive  characteristics,  their  relation  to  each  other,  and 
to  the  Eurasiatic  Region. 

Attention  has  already  been  directed  to  the  intimate  geographic 
relation  of  northern  North  America  to  northern  Eurasia,  and  the 
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Genera  of  Land  Mammals  of  the  North   Temperate  Realm. 

[NoTM.-^The  BAina  of  drciunpolar  genen  are  in  ilalici ;  IhOA«  al  gEneiA  peculur  re- 


Diddphys    ...... 

Dicotylw 

Cariacus 

AUes.   

Rangif" 

Antilocapra  ,  .  . 

Ovis 

Mazama 

CVNOMVS.    

Tamias 

Sprrmophilvs  . . . 

SfiuTU! 

Sciurefilemis 

Aplodontia 
Cailor 

Cunieulut 

Myedes 

SVNAPTOMVS...     . 

F.volemys 

A  rviiola 

PllKNACOMVS.  .  . 

Onvchumvs... 

Sitomys 

Reithrodontomys . 

Sij^odon ■ 

Ory7J)mys 

Neotoma      .   . . . . 
Thomomvs  ... 

Peroonathus.,.. 

DiPODUMVS 

Perodipus . . 

Zapus 

Erbthizon 

Lagantyi    

Antkozous 

Vispiruge 

NVCTICEJUS 


II 


Sus 

Camelus 

MOSCHUS.    .  . 

Alcis 

Rangi/er 

Uama 

Elaphupus  . 

HVDROPOl-BS 

BilOH 

PoBPHAC.US  . 

Oryx 

Uazella 

Pant  HO  LOPS. 

RUPICAPRA  . . 
BU DORCAS   .  . 

Nemorhnedus 

Ovh 

Castor 

SciurofiltTHS. 
Pleromys .   . . 

Spirmephiltts. 

Arclomys . 

Mvoxus 

EUOMYS 

MUSCARDINUS 

Mus 

Gerbillus 

Cricetus 

Meriones . .  , 
Sminthus  .  . 

Armenia 

Evotomys  . . . 
Ctmittdtu. . . . 
Myoda    ..   .. 

F.LLOBIUS 

SiPHNEllS 


ivGooi^lc 


No.  1.]     Allen,  Diitribuiion  of  North  American  Mammals.     209 


H  Ahkucah  Regioh. 


Atalapfaa. 

PUettta 

Ve^erHHe 

EUDERUA 

Molossus 

NyctJODinus. 

Ou^itenis 

Sorex 

notiosokbx  . .   . . 
Blarina 

SCALOPS 

SCAPANUS 

CONDVLURA 

Urotrith-Hs 

Urtiu. 

Bassariscus 

Luira 

Mephitis 

CoDcpatns 

Spilogale 

Taxidra 

GmIb 

Lutmla 

MusUla 

Urocyoh 

Vulpts 

J^tlis...'."..'. .'.'.'.'. 


Spalax 

Rhizomys 

Alactaj^a 

Platycercouvs 

Hystrix 

LagBmyi 

l^>" 

Khinolophus 

TRI.CN0PS  

Synotus 

Plreotiu  

Vesperugo 

Haipioceplialus.. 

VtspertiUo 

Miniopterus  .... 

Rhinopoma 

NyctiHomut 

Erioaceus 

Crossopus 

Crocidura. 

Anusorex 

DlPI-OMESODON  . 

Nectogale 

MVOGALF, 

Urotricktts 

SfAPTDCHIBUh.. 

Uriui 

vKuikOPUS 

^LURUS 

Mellivora.   . . . 

Arctonyx    

Lutra 

Luireola ■ 

Ptilotivs 

Mustcla 

NVCTERRUTES  .  . 

Vulpts 

Herpestes 

Felh.. '.'.'.'.. '.'.". 
Macacus 


u 


ivGooi^lc 


2IO     Bulletin  American  Museum  of  Natural  History.     [Vol.  IV, 

similarity  of  the  climatic  conditions  of  the  two  regions ;  and  to 
the  corresponding  similarity  in  their  mammalian  life,  as  well  as  of 
their  general  faunal  and  floral  facies. 

In  this  cpnnection  it  will  be  instructive  to  compare  somewhat 
in  detail  the  land  manynals  of  the  North  American  and  Eurasiatic 
Regions,  that  is,  omitting  the  Seals  and  the  Sea  Otter,  We  will 
also  exclude  the  strictly  Arctic  genera — Ovibos  and  Thalassarctos. 
With  these  restrictions  we  have  75  genera  for  the  North  American 
Region  and  97  for  the  Eurasiatic  Region.  These  are  enumerated 
in  the  accompanying  table,  where  they  are  divided  into  four  cate- 
gories, as  follows :  {i )  North  American,  subdivided  into  {a)  Cold 
Temperate,  (^)  Warm  Temperate;  (a)  Eurasiatic,  subdivided 
into  (a)  Cold  Temperate,  and  (*)  Warm  Temperate.  By  the  use 
of  distinctive  type,  the  circumpolar  genera  and  the  genera, 
peculiar  respectively  to  the  two  Regions  are  distinguished  from 
those  having  a  more  or  less  wide  distribution  to  the  southward 
of  the  North  Temperate  Realm.     (See  pp.  ao8,  209.) 

The  total  number  of  genera  tabulated  is  140,  a  number  of 
genera  which  barely  enter  the  southern  portion  of  the  area  under 
consideration  being  excluded  as  not  properly  pertaining  to  it. 
Of  these  140  genera  75  are  found  in  North  America  and  97  in 
Eurasia,  the  Eurasiatic  Region,  as  would  be  expected  from  its 
much  larger  and  more  diversified  area,  having  considerably  the 
larger  number.  Of  these  32  are  circumpolar,  and  thus  are  common 
to  the  two  regions,  while  quite  a  number  of  others  are  closely- 
allied  representative  genera.  Thus  nearly  one-half  of  the  North 
American  genera  are  either  identical  with  or  closely  related  to 
Eurasiatic  genera,  while  only  a  little  more  than  one-third  of  the 
total  number  are  respectively  peculiar  to  one  or  the  other  of  the 
two  regions,  namely  :  for  the  North  American  27  out  of  75,  and 
for  the  Eurasiatic  40  out  of  97,  or  67  out  of  a  total  of  140. 

If  we  compare,  however,  the  Cold  Temperate  Subregions  of  the 
two  Regions  we  find  that  out  of  43  genera  characteristic  of  the 
Cold  Temperate  Subregion  in  North  America  3a,  or  about  three- 
fourths,  are  circumpolar,  and  that  of  the  49  genera  of  the  Cold 
Temperate  Subregion  of  the  Eurasiatic  Region  32  are  also  of 
course  circumpolar.  We  find  further  that  in  the  North  American 
Region  17  out  of  the  27  peculiar  genera  do  not  extend  north  of 
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the  Waim  Temperate  Subregion  ;  that  ti  are  common  to  both  sub- 
regions,  while  4  are  peculiar  to  the  Cold  Temperate  Subregion. 
Also  that  in  the  Eurasiatic  Region  30  of  the  40  peculiar  genera 
are  confined  to  the  Warm  Temperate  Subregion,  that  4  are  com- 
mon to  both  subregions,  while  6  only  are  peculiar  to  the  Cold 
Temperate.  Consequently  the  peculiar  genera  of  the  two  Cold 
Temperate  Subregions,  taken  together,  number  only  ro  out  of  a 
total  of  140.  This  shows  that  the  chief  difference  between  the 
Eurasiadc  and  North  American  Regions  is  confined  respectively 
to  their  warm  temperate  subdivisions,  less  than  one-third  of  their 
peculiar  or  distinctive  genera  occurring  in  their  cold  temperate 
subdivisions.  It  is  also  of  interest  to  note  that  the  peculiar  genera 
of  the  North  American  Region  belong  mainly  to  two  or  three, 
families  of  Rodents — particularly  the  Heteromyidae  and  the 
Geomyidte — white  many  of  the  peculiar  Eurasiatic  genera  belong 
to  the  Talpidse,  and  in  each  case  are  restricted  to  comparatively 
limited  areas. 

The  Sclatebian  System. 
While  these  and  similar  facts  have  been  given  due  weight  by 
the  majority  of  writers  on  zoo-geography,  there  has  been  one 
notable  exception  to  which  it  may  not  be  out  of  place  in  the 
present  connection  to  pointedly  call  attention.  In  1858  Dr,  P.  L, 
Sclater,  the  eminent  ornithologist  and  Secretary  of  the  lx)ndon 
Zoological  Society,  published  a  memoir  on  the  geographical  dis- 
tribution of  birds,  in  which  he  divided  the  earth's  surface  into 
two  primary  and  four  secondary  zoological  regions  nearly  in  accor- 
dance with  the  principal  land  areas.  His  two  primary  regions  are 
equivalent  respectively  to  the  eastern  and  the  western  hemispheres; 
or  the  Old  World,  termed  '  Paljeogjea,'  and  the  New  World, 
termed  '  Neogaea.'  These  primary  areas  were  divided  on  the  same 
principle  into  (i)  a  Paljearctic  Region,  {2)  a  Nearctic  Region,  {3) 
.  a  Pal 3B0 tropical  Region,  (4)  a  Neotropical  Region ;  thus  entirely 
ignoring  the  close  similarity  of  life  throughout  the  cold  temperate 
and  .arctic  regions  of  the  globe.  These  divisions,  as  has  been 
urged  recently  in  their  favor,"  are  cevvenient  and  eaty  to  remember, 
since  they  are  approximately  equal  in  size,  are  easily  defined,  and 

<  WaUue.  Gragt.  Dumb.  Anim.,  Vol.  I,  pp.  6],  64. 
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avoid  complicated  boundaries.  The  names  chosen  for  them  have 
a  classical  appearance,  are  euphonius,  and  hence  captivating. 
Moreover,  this  scheme  of  classification  was  based  on  a  class  of 
animals  respecting  which,  the  proposer  of  the  scheme  is  recognized 
as  an  eminent  authority.  At  this  time,  and  even  for  many  years 
later,  there  were  few  special  students  in  the  field  of  zoological 
geography.  Hence  it  was  natural  Chat  the  classification  here  laid 
down  should  meet  with  wide  acceptance,  particularly  among 
English  writers.  Later  its  fallacies  were  exposed,  and  even 
several  eminent  English  naturalists  proposed  much  more  rational 
schemes — as  Huxley  on  the  basis  of  birds,  GUnther  of  the  British 
Museum  on  the  basis  of  reptiles,  and  Blylh  on  general  grounds, 
etc.  Yet  in  1876,  Mr.  A.  R.  Wallace,  in  hia  very  useful  and  in 
many  ways  admirable  work  on  the  '  Geographical  Distribution  of 
Animals,'  gave  new  life  to  the  scheme  by  adopting  it  as  the  basis 
of  his  own  classification,  and  attempting  its  defense.  We  may 
recognize  this  as  a  system  based  on  continental  areas,  regardless 
of  the  actual  distribution  of  life ;  and  also  as  the  Sclaterian 
method,  in  opposition  to  nearly  all  other  systems,  whether  of 
botanists  or  zoologists,  who  in  general  recognize  that  the  distri- 
bution of  life  is  in  accordance  with  the  climatic  zones,  in  virtue 
of  climatic  influences,  which  the  Sclaterian  school  consider  as 
superficial  and  misleading.  Like  so  many  other  misnomers,  the 
terms  '  Paljearctic '  and  '  Nearttic,' '  Palsotropical '  and  '  Neotrop- 
ical,' have  apparently  become  ineradicable,  their  convenience  for 
the  designation  of  particular  geographic  areas  contributing  to 
their  adoption  even  by  authors  who  protest  against  their  use  in 
their  original  sense.' 

•  Dr.  Piclilnl.il]  wriiiBiof  ihc  'AoiErican  ArclicPmrincc'  in  tSSi,  tpeaki  coiplulically  on 
lhi>  poinl  aafollowti  "We  reject  tbe  lam  '  Nearciic'  pnpM^  h^  Mr.  P.  L,  Scliwt.uHl 

FRrAie,  vliile  Ihc  Arctic  rcHion  of  Atncnca  and  Europe-Asia  tiirm  a  italia  by  itieU.  of  much 
Ita  inpwiance,  it  is  Iruc,  tban  the  nonh  temperale  realm  (American  and  EiuoiKBO-Aiiatic 
t^oni).  wheD  we  conudcF  the  land  plantft  and  animola.  but  ot  neaHy  an  much  inporlance  ai 
regardi  murine  lift.  To  apply  the  letm  NtnTClii  id  id  vatl  a  region  n  the  American  uvolvei 
the  ida  that  the  rtKion  coven  an  area  cMeniially  arelie  ia  it«  (eaturei.  Ii  a  to  be  hoped  that 
the  tein  will  pol  be  adopted  by  American  wrilet^  aailii  not  by  Gcrm«~  "''  ■^---'      ---- 

and  we  heartily  endoiw  Mr.  J.  A.  Allen'- — ■ ■■- ' 

— : .1.1.  iubjecl.     The  "■ 1"  ■ 
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The  Mammals  of  North  America  Considered  in  Relation 
TO  THE  North  American  Region  and  its  Subdivisions. 

Having  now  compared  the  North  American  Region  with  the 
Eurasiatic  Region,  we  may  proceed  to  an  analysis  of  the  North 
American  Region  itself.  As  shown  by  the  table  of  distribution 
already  given  (pp.  208,  209),  the  North  American  Region  is  divisi- 
ble into  two  Subregions,  namely,  a  Cold  Temperate  and  a  Warm 
Temperate.'  The  most  natural  boundary  for  separating  the  two 
Subregions  seems  to  be,  in  a  general  way,  the  northern  limit  of 
the  successful  cultivation  of  wheat,  rye,  barley,  matze,  peas,  beans, 
hops,  tobacco,  potatoes  and  tomatoes,  and  the  apple,  peach 
and  plum,  or  about  the  Isotheral  line  of  65°  F.  This  is  approxi- 
mately the  boundary  line  separating  the  AUeghanian  and  Cana- 
dian Faunse,  as  commonly  recognized.  The  mammalian  life 
of  one  of  these  two  subregions  differs  vastly  more  from  that  of 
the  other  than  does  the  mammalian  life  of  the  boreal  parts  of 
North  America  from  that  of  the  corresponding  portions  of  F.iirasia. 
The  transition  is,  however,  somewhat  gradual.  New  elements 
appear  near  the  southern  boundary  of  the  Cold  Temperate,  and 
increase  in  a  rapidly  progressive  ratio  as  we  proceed  southward, 
while  northern  types  fade  out,  and  the  general  aspect  eventually 
becomes  radically  changed. 

The  mammalian  fauna  of  the  Warm  Temperate  subdivision 
is  found  to  consist  of  three  pretty  distinct  elements :  first, 
a  generally  diffused  and  more  or  less  modified  northern  element, 
forming  about  one-fourth  of  the  whole ;  second,  a  southern 
element,  forming  about  another  fourth  ;  and  third,  an  indigenous 
element,  comprising  about  the  remaining  half.  This  of  course  is 
exclusive  of  the  southward  extension  of  purely  northern  forms 
along  the  various  mountain  ranges,  which  in  a  measure  masks  or 
obscures  the  general  character  of  the  fauna  throughout  the  Rocky 
Mountain  Plateau  region.' 


tabular  vay.    See  Bull.  M.  S.  Geo),  and  Geogr.  Surv,,  IV,  w.  jj^-jtj 
»i  p.  liJ- 
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To  review  briefly  the  leading  characteristics  of  the  region  south 
of  about  the  latitude  of  the  Great  Lakes,  as  compared  with  the 
area  to  the  northward,  we  have  as  new  elements  among  the 
Carnivores  the  Panther  or  Mountain  Lion,  the  Bay  Lycx  instead 
of  the  Canada  Lynx,  the  Gray  Fox,  the  httle  Kit  Fox  and  the 
Prairie  Wolf,  the  Black-footed  Ferret,  the  Raccoon,  and  the  whole 
Skunk  tribe  represented  by  two  genera  and  numerous  species. 
Among  the  Ruminants  the  Prong-horned  Antelope  and  the  Bison ; 
while  the  Caribou  and  the  Moose  of  the  north  are  replaced  by  an 
entirely  difTerent  genus  of  the  Deer  tribe,  represented  by  three 
species.  Among  the  Rodents,  we  have  an  entirely  new  set  of 
both  Squirrels  and  Hares,  and  a  greatly  increased  number  of 
species  of  each  ;  many  new  Field  Mice,  a  ten-fold  increase  in  the 
ground  Squirrels  and  Spermophiles  ;  also  entirely  new  and  num- 
erously represented  genera  among  the  Field  Mice,  and  three  new 
families  of  other  rodents,  including  some  20  to  30  species  of 
Pocket  Gophers,  Kangaroo  Rats  and  Pocket  Mice.  Among  the 
Insectivores,  in  place  of  the  single  genus  of  small  Shrews  char- 
acterizing the  northern  region,  we  have  not  only  new  species  but 
additional  genera,  and  also  the  whole  family  of  Moles,  comprising 
several  genera.  In  Bats,  in  place  of  a  few  straggling  species 
which  barely  reach  the  milder  parts  of  the  high  north,  we  have  a 
very  great  increase  in  the  number  of  both  genera  and  species. 
We  have  further  in  the  Opossum  a  distinctly  tropical  type. 

Passing  now  down  to  near  the  southern  border  of  this  region 
we  find  still  fewer  northern  types,  but  meet  in  their  place  a  decid- 
edly tropical  element.  In  Texas,  and  along  our  southern  border 
thence  westward,  we  have  the  Armadillo,  the  Peccary,  the  Coati, 
the  so-called  I'exas  Civet-cat  or  Cacomistle,  the  Jaguar,  the 
Ocelot,  and  leaf-nosed  and  big-eared  Bats  of  several  genera. 
Although  the  width  of  the  continent  along  the  60th  parallel  is 
three  times  as  great  as  it  is  along  the  30th  parallel,  the  number  of 
species  of  mammals  is  probably  ten  times  greater  along  the  30th 
parallel  than  it  is  along  the  60th,  and  the  life,  so  far  as  mammals 
are  concerned,  has  become  almost  entirely  changed,  under  the 
influence  of  the  greatly  altered  climatic  conditions. 

As  shown  by  the  table  of  distribution  already  given  (pp.  208, 
Z09),  14  genera  occur  in  the  Cold  Temperate  which  do  not  range 
to  any  extent  into  the  Warm  Temperate,  namely  : 
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Aloes, 
Rmgifcr, 


Aplodootia, 
Cnniculus. 

Phenaconiys, 
Evotomys, 


EretbiiOD, 

Gulo, 
Mustela. 


On  the  other  hand,  33  genera  found  in  the  Warm  Temperate 
do  not  occur  in  the  Cold  I'emperate,  namely : 


Didclpbys. 

Dicotyles, 

Cariacus, 

Andlocapra. 

Cynomys, 

Onydiowys, 

Reitbrodon  tomrs. 

Signiodon, 

Oryzomys, 

Neotoma, 

Tbomonys, 


Geomys, 

Perognathus, 

Microdipodops, 

Dipodomys, 

Ferodipus, 

Antnuom, 

Nycticejus, 

Plecotus, 

Eudenna. 

Molossua, 

Nyctinomus, 


Scalops, 

Scapanus. 

Urotrichus, 

Bassariscus, 

Conepatus, 

Spilf^e, 

Urocyon, 

Felis. 


Bison, 

Arvicola, 

Sitomys, 

Tamias, 

Upus. 

Spermophilus, 
Sciuras. 

XS^hT- 

Schiroptenis, 

Castor, 

SOTM, 

Fiber, 

Condylura, 

Ursus, 

The  remaining  37  genera  are  to  a  greater  or  less  extent  com- 
mon to  both  the  Cold  Temperate  and  the  Warm  Temperate. 
These  genera  are  as  follows : 

Procyon,    ' 

Mephitis, 
Taxidea, 
Lutr«o[a, 
Putorius, 
VultMS, 

Hence  while  the  two  Subregions  have  much  in  common,  and 
are  thus  thoroughly  bound  together,  their  differential  elements 
are  strongly  marked.  The  42  genera  occurring  in  the  Cold  Tem- 
perate are  either  obviously  of  boreal  origin,  or  find  their  nearest 
relationships  with  boreal  types.  Of  the  62  genera  occurring  in 
the  Warm  Temperate  Subregion,  about  14  are  wide  ranging 
southern  or  subcosmopolitan  t/pes  (some  of  them  disappear 
before  reaching  the  southern  third  of  the  subregion),  34  may  be 
regarded  as  indigenous,  and  about  13  as  of  southern  (tropical  or 
subtropical)  origin. 

Continuing  the  analysis  in  further  detail,  we  find  that  the 
following  38  genera  of  the  North  American  Region  are  of  either 
circumpolar  or  subcosmopolitan  distribution  and  hence  not  dis- 
tinctively North  American,  namely : 
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Cervus. 

Castor, 

Gulo, 

Alces, ' 

Kvolomys, 

I,utreol». 

Rangifer. 

Arvicola, 

Putorius. 

Bison. 

Muslcia, 

ovis; 

Lejus/ 

Vulpes, 

Arctomys, 

Vespenigo, 

Canis. 

Tamias. 

Vespertilio, 

Lynx, 

Sorex. 

Felis. 

Sciuroptenis, 

Ursus. 
Lutra. 

Only  the  remaining  genera  can  therefore  be  considered  as  dis- 
tinctively North  American.  These  may  be  divided,  according  to 
their  distribution,  as  follows  : 

Of  general  distribution,  and  thus  distinctive  of  the  North 
American  region  as  a  whole  rather  than  of  any  particular  sub- 
division : 

'  Fiber,  Atalapha, 

Synaplomys,  Mcpliitis, 

Silumys,  'I'axidea. 

They  are  not,  however,  all  evenly  distributed  throughout  the 
region,  Taxtdea,  for  example,  being  absent  from  the  southeastern 
States,  while  some  of  the  others  do  not  apparently  extend  north- 
ward beyond  the  middle  of  the  Cold  Temperate  Subregion.  On 
the  other  hand,  Masatna,  Aplodontia,  Latax,  and  the  subgenus 
Neiirotrichus  are  of  such  local  and  peculiar  distribution  as  not  to 
be  diagnostic  of  any  of  the  lesser  divisions,  the  first  two  being 
mountain  forms  and  another  {Latax)  strictly  littoral.  Ereihiton 
and  Phenacomys  are  distinctive  of  the  northern  subregion  ;  Synap- 
tomys  and  the  subgenus  Tamiasciurus  occupy  a  middle  position, 
though  mainly  northern  ;  Condylura,  though  of  more  local  distri- 
bution, is  not  distinctively  either  northern  or  southern. 

The  remaining  genera  (with  their  subgenera,  which  it  will  be 
convenient  to  use  in  the  present  connection)  do  not  range  north 
of  the  Warm  Temperate  Subregion,  though  some  of  them  extend 
far  beyond  it  to  the  southward.  Of  these  the  following  range 
over  the  subregion  at  large,  and  are  consequently  distinctive  of 
the  Warm  Temperate  Subregion  as  a  whole  : 

Cariacus,  Scapanus, 

Neotoma,  Urocyon. 
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The  remainiDg  genera  and  subgenera  are  of  comparatively 
limited  distribution,  and  may  be  conveniently  divided  into  four 
categories.  First,  however,  may  be  eliminated  a  number  of 
intrusive  southern  forms  which  are  properly  tropical  and  extend 
only  a  short  distance  over  the  southern  border  of  the  Warm 
Temperate  Subregion.  These  are  Talusia,  DUotyles,  Heleromys, 
Afolossus,  Nyctinomus.,  and  Naaua  ;  the  first  and  the  last  ( Talusia 
and  Nasua),  and  perhaps  also  Heleromys,  though  occurring  north 
of  the  Rio  Grande  on  the  coast  of  Texas,  appear  to  be  really  con- 
lined  to  the  narrow  northward  extension  of  the  American  Tropical 
Realm  along  the  lower  coast  of  Texas,  and  tliiis  really  form  no 
part  of  the  proper  fauna  of  the  Warm  Temperate  Subregion. 
The  four  categories  into  which  the  remaining  genera  and  sub- 
genera may  be  divided  are  (1)  norlhern,  (2)  southern,  (3)  eastern, 
and  (4)  wesUrn.  The  first  two  include  the  few  types  that  range 
nearly  across  the  continent  from  ocean  to  ocean  as  follows  : 

1.  Northern, — Taken  in  a  strict  sense,  the  northern  half  of  the 
Warm  Temperate,  has  not  a  single  genus,  among  those  peculiar 
to  the  region,  which  ranges  across  the  continent.  By  taking  into 
consideration  wide-ranging  types,  which  reach  this  region  (mainly) 
from  the  northward,  we  have  the  following  as  coming  into  the 
present  category,  namely  :  Tamias,  I.ulreola,  Zapus  and  Pulorius. 
Tamias  (subgenus  Eutamias),  however,  extends  far  southward  in 
the  West. 

2.  Southern. — The  genera  and  subgenera  that  fall  strictly  into 
this  category  are  few,  even  if  we  include  besides  those  peculiar 
to  the  region,  also  those  barely  entering  the  region  from  the 
southward,  as  follows : 

Didclpkys,  SigmodoD,  Otoptenis, 

Dicotyles,  Oryzomys,  CorynorhinuB, 

Keithrodontomys,         Nyclinonius,  Spilogale. 

Thus  the  northern  and  southern  divisions  of  this  subregion  are 
distinguished  mainly,  so  far  as  genera  having  a  transcontinental 
distribution  are  concerned,  by  the  presence  of  a  number  of  types 
in  the  southern  which  do  not  reach  the  northern,  only  six  of 
which,  however,  are  strictly  transcontinental. 
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3.  Eastern. — The  distinctively  eastern  genera  and  subgenera 
are  the  following : 

■  NeofibCT,  Nycticejus, 

Blarina,  Parasdunis, 

Scalops,  Tarn  Las. 

The  first  of  these  is  local  and  southern;  the  others  have  a 
more  general  range.     . 

4.  Western. — The  following  list  of  20  getiera  and  subgenera 
are  distinctively  western  or  southwestern,  only  one  of  them 
(letidomys)  occurring  cast  of  the  Mississippi  River. 


Andlocapra 

Olospermophilus. 

teJ^^ 

Onychomys, 

Ictidomys, 

Antroious, 

Prrcgnalhus. 

Euderma, 

Chiclodipus, 

Bassanscus, 

Microdipodops, 

Cooepatus. 

Eutamias, 

All  but  two  of  these  (J/u/uww . and  Compalus)  are  indigenous 
to  the  region  under  consideration.  Geomys  may  also  be  best 
placed  here,  though  limited  in  its  United  States  range  to  the 
plains  and  prdiries  east  of  the  Rocky  Mountains  and  to  the  coast 
region  of  the  South  Atlantic  and  Gulf  States. 

From  the  foregoing  it  is  evident  that  the  Cold  Temperate  and 
Warm  Temperate  Subregions  differ  greatly  in  respect  to  homo- 
geneousness.  No  part  of  the  Cold  Temperate  is  very  strongly 
differentiated  from  the  rest  of  the  subregion,  whereas  different 
parts  of  the  Warm  Temperate  are  found  to  be  very  unlike,  even 
though  situated  under  the  same  parallels  of  latitude.  Hence  the 
Warm  Temperate  admits  of  separation  into  two  quite  unlike  parts, 
'  a  western  and  an  eastern,  nearly  on  the  line  of  the  looth  meridian, 
while  the  Cold  Temperate  admits  of  no  such  subdivision. 

The   Major   Faunal  Areas  of   the   North   American 
/  Continent. 

We  are  thus  led  to  adopt  the  following  scheme  for  the  division 
of  the  North  American  continent  into  major  faunal  areas,  as  illus- 
trated in  the  accompanying  maps.  First,  the  Arctic  portion  of 
the  continent,  or  the  region  beyond  the  limit  of  arboreal  vegeta- 
tion, is  to  be  assigned  to  the  Arctic  Realm.    Second,  the  region 
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south  of  the  Mexican  tableland,  and  also  the  low  eastern  coast 
r^ion  of  Mexico  north  into  Texas  (about  to  Corpus  Christi),  and 
the  low  western  coast  region  of  Mexico  north  about  to  Mazatlan, 
may  be  assigned  to  the  American  Tropical  Realm,  with  which  also 
b«Iong  the  extreme  southern  part  of  the  Peninsulas  of  Lower 
California  and  Florida.  Third,  the  remaining  and  by  far  the 
greater  part  of  the  continent  belongs  to  the  North  Temperate 
Realm,  of  which  it  constitutes  the  North  American  Region. 

The  North  American  Region  is  divisible  into  two  Subregions, 
namely,  a  Cold  Temperate  and  a  Warm  Temperate.  The  latter 
comprises  two  Prm'inees,  a  Humid  or  Eastern,  and  an  Arid  or 
Western.  The  Humid  Province  is  divisible  into  two  Subprovinces, 
namely,  an  Appalachian  or  Northern,  and  an  Austroriparian  or 
Southern.  The  Arid  Province  is  also  divisible  into  two  Sub- 
provinces,  namely,  a  Campestrian  or  Northern,  and  a  Soturan  or 
Southern.  The  Campestrian  Subprovince  is  susceptible  of  divi- 
sion into  two  or  three  Districts,  as  the  Great  Plains  District,  the 
Great  Basin  District,  and  a  Pacific  Coast  District.  Each  of  these 
areas  usually  consists  of  two  or  more  minor  divisions  or  Fauna. 
(See  accompanying  maps,  plates  V-VIII.) 

We  will  now  pass  in  more  formal  review  the  faunal  subdivisions 
of  the  North  American  Continent,  from  Region  to  Fauna,  so  far 
as  the  latter  are  at  present  clearly  determinable. 

The  American  Arctic. 

If  North  America  were  isolated  from  the  rest  of  the  world  it 
would  be  quite  proper  to  treat  the  American  portion  of  the 
Arctic  Realm  as  merely  a  subdivision  of  the  North  American 
Region;  but  in  view  of  the  fact  that  it  is  really  a  part  of  a 
homogeneous  hyperborean  fauna  of  circumpolar  distribution  it 
seems  more  in  accordance  with  general  facts  to  consider  it  as 
a  part  of  the  Arctic  Realm.  The  propriety  of  this  seems  espe- 
cially emphasized  when  we  consider  that  the  "animals  and  plants 
inhabiting  the  Arctic  regions  are  usually  specifically  identical 
throughout  Arctic  America,  Greenland,  and  the  polar  parts  of 
Eurasia  and  outlying  islands,"  the  "  types  inhabiting  the  Arctic 
Zone  being  few  in  number  and  uniform  in  character  throughout 
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their  distribution.'"  The  fauna  of  this  Arctic  Zone  is  thus  no 
more  American  than  it  is  Europso- Asiatic,  and  differs  far  more 
from  that  of  the  adjoining  region  to  the  southward,  both  in 
North  America  and  Eurasia,  than  does  the  American  arctic  from 
the  Eurasian  arctic.  The  Arctic  Realm  possesses  only  a  small 
number  of  peculiar  types  in  proportion  to  its  area  or  in  com- 
parison with  the  other  realms  situated  under  more  favorable  con- 
ditions for  the  development  of  a  diversified  abundance  of  life  ; 
yet  its  peculiar  types  are  quite  numerous  when  considered  in  rela- 
tion tu  the  general  meagreness  of  the  fauna  in  these  inclement 
latitudes.  It  is  especially  characterized  by  its  poverty  of  life,  and 
consequently  largely  by  negative  characters — by  what  it  lacks 
rather  than  by  a  higl>  ratio  of  peculiar  forms. 

The  American  Arctic'  may  be  divided  into  Iwo  areas,  which 
may  take  the  rank  of  faunae,  or  perhaps  more  properly  of  sub- 
faunic,  in  view  of  their  slight  inter-differentiation,  namely  :  ( i }  the 
Barren  Ground  Fauna,  and  {2)  the  Alaskan  Arctic  Fauna.' 

The  Arctic  American  as  a  whole  is  characterized  by  being  the 
home  of  the  Eskimo,  the  Polar  Bear,  the  Arctic  Fox,  the  Arctic 
Hare,  Parry's  Marmot,  the  White  Lemming,  the  Musk  Ox,  the 
Barren-ground  Caribou,  the  Walrusses,  and  various  species  of 
Seals.  Its  southern  boundary  also  forms  the  northern  limit  of 
nearly  all  of  the  characteristic  species  of  the  adjoining  region 
southward,  the  greater  part  of  which  find  their  northern  limit 
very  near  where  the  forest  vegetation  gives  place  to  that  of  the 
Barren -grounds.  The  two  faun?e  into  which  this  area  appears 
separable  are  principally  characterized  by  each  having  certain 
■  marine  mammals  along  its  coast  not  common  to  the  other.  The 
Alaskan  Arctic  has  the  Fur  Seal,  the  Sea  I.ion,  the  Banded  Seal, 
the  Pacific  Walrus,  and  the  Sea  Otter,  neither  of  which  occur  in 
the  region  designated  as  the  Barren  Ground  Fauna^  which  on  the 
other  hand  has  a  few  species,  including  the  Musk  Ox,  not  found 
in  the  Alaskan  Arctic. 

'  Mcrriun,  PnK.  BioL  Soc  Wuh..  Vll,  pp.  yt,  40. 

>  The  AnKrican  Arctic  wu  ranked  by  me  in  iS;i  (Bull.  Miu.  Camp.  ZoSl.,  II,  No,  1.  p.  403) 
u  a  'fauna'  of  ihe  Arctic  Realm,  and  uimed  ihe  'Ameriian  Atclie  Faunn.' 

>  The  Aluku  Antic  Fauna  ii  Mi.  Edward  W.  Nelnn'i  Alaalun  Anlic  Dutrivl.  cbanc- 
lenied   by  bin  in  bii  'RepoR  upon  Natural  Hiitory  CollecIioB)  made  In  Alaibu'  1U7, 
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The  North  Aubricam  Region. 

The  North  American  Region  forms  two  Subregiom,  namely  :  (i) 
a  Cold  Temptrate  Subregion,  extending  southward  to  about  the 
mean  latitudeof  the  Great  Lakes,  with  outlying  portions  extending 
further  southward  along  the  principal  mountain  systems  of  the 
continent ;  and  (2)  a  Warm  Temperate  Subregion,  occupying  the 
remainder  of  the  North  American  Region.  The  differential  feat- 
ures of  the  twosubregions  have  already  been  shown  in  the  analysis 
of  the  mammalian  fauna  of  North  America  (see  pp.  2 13-215). 

I.  Cold  Temperate  Subrecion. — The  Cold  Temperate  Sub- 
region  extends  across  the  continent  from  the  Atlantic  to  the  Pacific, 
and  from  about  latitude  43°  northward  to  the  limit  of  forest  vegeta- 
tion, with,  however,  a  narrow  prolongation  southward  along  ihe 
Appalachian  Highlands  as  far  as  northern  Georgia,  another  in  the 
interior  along  the  main  chain  of  the  Rocky  Mountains  south  into 
Mexico,  and  a  third  along  the  Cascade  and  Sierra  Nevada  ranges. 
Its  southern  border  also  sweeps  to  the  northward,  in  the  region 
of  the  Great  Plains,  soas  to  exclude  the  plains  of  the  Saskatchewan, 
which  belong  to  the  Warm  Temperate.  It  is  subdivisible  into 
two  transcontinental  zones,  termed  respectively  the  Hudson- 
ian  and  Canadian  Zones^  named  from  the  two  principal  fauna:  of 
which  this  subregion  mainly  consists.  These  zones  correspond 
respectively  with  the  Subarctic  and  Cold  Temperate  Zones  of 
physical  geographers  and  botanists. 

The  fauna  of  the  Cold  Temperate  Subregion  are  the  Hudsonian 
and  CaraUnian  in  the  east,  and  the  Aleutian  and  Sitknn  on  the 
northwest  coast,  with  a  series  of  closely- related  mountain  faunx 
or  subfaunae  in  the  Rocky  Mountains  and  the  Sierra  Nevada,  as 
yet  not  well  defined, 

I.  Hudsonian  F-tuna. — The  Hudsonian  Fauna  occupies  a  belt  at 
the  northern  border  of  the  Cold  Temperate  Subregion,  extending 
from  Newfoundland  to  and  across  Alaska  nearly  to  Bering  Sea. 
It  is  thus  bounded  on  the  north  by  the  Barren  Ground  Fauna, 
and  west  and  northwest  by  the  Alaskan  Arctic  Fauna.  Its 
southern  limit  may  be  tentatively  given  as  the  isotheral  of  57°  F. 

I.  Fbuiu,  No.  ;.  1891,  pp.  10-11,  and  iiiJ.,  Proc,  Biol.  Soc.  Wuhingum, 


VII,  rB9i.p 
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The  Hudsonian,  as  thus  defined,  forms  the  northern  limit  of  a 
comparatively  large  number  of  mammals  dependent  upon  forests 
for  food  and  shelter.  These  are  apparently  the  Red  Fox,  the 
Timber  Wolf,  the  Black  Bear,  the  Canada  Lynx,  the  Weasels, 
Mink,  Marten,  Fisher,  Wolverine,  and  the  Otter;  also  of  the  Red 
Squirrel,  the  Flying  Squirrel,  the  Jumping  and  other  Mice,  and 
the  Varying  Hare.  These  all  enter  the  Hudsonian  Fauna  from 
the  southward,  and  range  northward  to  about  its  northern  border. 
The  northern  limit  of  these  various  species  is  not  in  each  case 
coincident,  some  ranging  more  or  less  beyond  certain  others,  the 
exact  limit  being  determined  by  the  peculiar  needs  and  habits  of 
the  species,  and  somewhat  with  local  conditions.  Hence  here,  as 
at  the  boundaries  of  faunae  generally,  the  species  limited  by  a 
given  fauna  do  not  all  stop  along  one  abrupt  line,  but  gradually 
fade  out,  one  after  another,  within,  however,  comparatively 
narrow  and  locally  varying  limits. 

The  Hudsonian  Fauna  is  further  characterized  by  forming  the 
southern  limit  of  several  species  of  Seals,  as  the  Gray,  Hooded 
and  Harp,  the  Barren-ground  Caribou,  the  Tawny  Lemming, 
and  the  V  el  low-cheeked  Meadow  Mouse,  which  range  southward 
over  this  fauna  from  the  Arctic  Realm.  The  Hudsonian  Fauna 
is  thus  distinctively  characterized  by  the  assemblage  of  species 
just  enumerated,  which  occur  together  nowhere  else. 

2.  Canadian  Fauna. — The  Canadian  Fauna,  like  the  Hudsonian, 
forms  a  nearly  transcontinental  belt,  with  the  southern  border  of 
the  Hudsonian  for  its  northern  boundary.  It  apparently  includes 
a  small  portion  of  southwestern  Newfoundland,  nearly  all  of  the 
provinces  of  New  Brunswick  and  Quebec,  northern  Ontario,  the 
northern  half  of  New  England,  northern  Michigan,  the  northern 
border  of  Wisconsin,  and  northeastern  Minnesota.  West  of  Lake 
Superior  it  stretches  northwestward  in  a  bioad  belt  to  the  Peace 
River  and  northern  British  Columbia  districts  of  Canada.  It  thus 
extends  across  the  Rocky  Mountains  nearly  to  the  Pacific  coast. 
Its  southern  border  trends  at  first  southward,  reaching  its  most 
southern  point  in  the  interior  in  northern  Michigan  and  north- 
eastern Wisconsin ;  it  then  runs  northwest  along  the  border  of 
the  plains,  till  it  nearly  or  quite  reaches  the  55th  parallel,  when  it 
then  descends,  west  of  the  Saskatchewan  Plains,  as  a  narrow  belt 
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along  the  eastern  base  of  the  Rocky  Mountains,  as  far  as  north- 
eastern Montana,  with  a  further  southward  extension  in  the 
mountains  proper.  West  of  the  Rocky  Mountains  it  appears  not 
to  descend  below  the  southern  boundary  of  British  Columbia, 
but  runs  southward  in  the  mountains  to  an  as  yet  undetermined 
limit.  To  the  westward  it  is  cut  off  from  the  Pacific  coast  by  a 
distinctively  coast  belt.  It  has  outlying  insular  areas  tn  the 
Adirondack  region  of  New  York  and  on  the  higher  crests  of  the 
Appalachian  Highlands ;  it  also  forms  a  zone  in  the  Rocky 
Mountain  chain  and  its  outlying  ranges.' 

The  Canadian  Fauna  forms  the  northern  limit  of  the  common 
Skunk,  the  Star-nosed  Mole,  the  Hoary,  Red  and  BroWn  Bats, 
the  northern  form  of  the  common  Striped  Squirrel,  the  Wood- 
chuck,  and  the  Virginia  Deer.  It  also  forms  the  southern  limit 
of  the  Canada  Lynx,  the  Wolverene,  Pine  Marten,  Moose,  Caribou, 
Canada  Porcupine,  and  various  species  of  Short-tailed  Meadow 
Mice  of  the  genus  Pkenaeomys,  etc. 

3.  Sitkan  Fauna. — This  is  the  '  Sitkan  District,'  as  defined  by 
Mr.  E,  W.  Nelson.'  It  is  of  limited  area,  being  confined  to  a  narrow 
strip  along  the  Pacific  coast  of  Alaska,  extending  from  Bristol 
Bay  to  about  the  southern  end  of  the  Territory  of  Alaska.  So 
far  as  mammals  go  it  has  very  little  to  distinguish  it  from  the 
Canadian  Fauna,  of  which  it  is  practically  little  more  than  a  littoral 
district.  It  is  characterized  by  a  few  local  forms  of  wide-ranging 
species,  particularly  of  birds,  and  probably  of  animal  life  in  gen- 
eral. It  is  a  region  of  heavy  precipitation  and  overcast  skies,  the 
climatic  effect  of  which  is  strongly  shown  in  the  great  intensifica- 
tion of  color  which  marks  most  of  the  species  coming  within  its 
influence.  For  this  reason  it  seems  entitled  to  recognition  as  a 
distinct  faunal  area  of  low  rank. 

4.  Aleutian  Fauna. — This  is  the  'Aleutian  District'  of  Mr. 
E,  W.  Nelson,'  previously  termed  by  me  the  'Aleutian  Fauna." 


<  R*p.  Nat.  Hilt.  Coll.  made  in 

'  Itid..  [8*7.  P-  ^■ 

•  Bull.  Mm.  Comp.  ^ooL,  ii,  iS 
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It  includes  not  only  the  Aleutian  chain  of  islands,  but  also  the 
western  and  southern  portions  of  the  Alaskan  Peninsula  and  prob- 
ably the  island  of  Kadiak,  although  this  may  more  properly  belong 
to  the  Sitkan  Fauna.  So  far  as  mammals  are  concerned  there  is 
very  little  to  distinguish  the  Aleutian  Fauna,  but  it  is  well  char- 
acterized by  its  bird  life. 

Both  the  Hudsonian  and  the  Canadian  Faunae  are  represented 
in  the  higher  parts  of  the  Cascades,  and  in  the  more  northerly  parts 
of  the  Rocky  Mountains  in  the  United  States,  including  their  out- 
lying spurs  in  both  Idaho  and  Montana.  More  to  the  southward, 
in  Utah  and  Colorado,  and  thence  further  southward  in  New 
Mexico,  Arizona,  and  in  Mexico,  and  also  in  the  mountains  of 
California,  a  few  new  elements  come  in,  the  differentiation  being 
progressive  toward  the  southward.  Our  knowledge  of  the  mam- 
malian life  of  these  subalpine  regions  is,  however,  still  too  limited 
to  render  practicable  any  attempt  in  the  present  connection  to 
define  or  characterize  these  southern  extensions  of  the  Hudsonian 
and  Canadi.in  life  zones.  We  are  thus  far  indebted  to  Dr.  C. 
Hart  Merriam,  Chief  of  the  Division  of  Mammalogy  and  Ornith- 
ology of  the  Department  of  Agriculture,  for  most  of  the  exact 
knowledge  we  at  present  possess  on  the  subject,  and  for  a  very 
successful  attempt  to  correlate  the  life  zones  of  some  of  our  west- 
ern mountain  areas  with  those  of  the  northern  part  of  the  con- 
tinent. In  the  San  Francisco  Mountain  region  in  Arizona  he  has 
very  clearly  traced'  seven  life  zones  and  in  part  correlated  them 
with  the  corresponding  life  areas  of  the  continent  at  large.  He 
subsequently  extended'  his  careful  methods  of  field  work  to  the 
mountains  of  South-Central  Idaho,  with  like  praiseworthy  and 
satisfactory  results.  The  zones  recognized  in  the  San  Francisco 
Mountain  region  and  their  correlations  may  be  indicated  as 
follows : 

Zonr,  Fauna. 

Alpine )   .      . 

Subalpine  or  Timl>er-line (  '^"*"^- 

IJudsonian  or  Spruce Hudsoniau. 

CaoadUn  or  Fir Canadian. 

Neutral  or  I'ine Alleghar 

PiUon  or  Ced«r [Carolini 

Desert [Loui-'     ' 
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II.  Warm  Temperate  Sitbregion. — The  Warm  Temperate 
SubregioD  occupies  middle  North  America,  extending  from  the 
Cold  Temperate  Subregion  on  the  north  to  the  American  Tropical 
Realm,  as  already  defined,  on  the  south.  It  thus  includes  the 
greater  part  of  the  United  Slates,  Lower  California,  and  the 
Mexican  tableland.  It  is  cut  into  along  the  principal  mountain 
systems  by  the  southern  prolongations  of  the  Cold  Temperate 
Subregion,  and  also  extends  northward  over  the  Saskatchewan 
Plains.  The  extreme  southern  parts  of  the  peninsulas  of  Florida 
and  Lower  California,  however,  are  excluded,  as  also  the  lower 
coast  region  of  Texas,  these  excluded  districts,  though  of  com- 
paratively small  extent,  belonging  to  the  Tropical  Realm. 

The  Warm  Temperate  Subregion,  regarded  as  a  whole,  is' very 
unlike  the  comparatively  homogeneous  Cold  Temperate  Sub- 
region,  as  already  shown  {pp.  313-218),  It  is  vastly  more  varied 
in  its  physical  features,  is  situated  for  the  most  part  under  climatic 
conditions  more  favorable  to  abundance  and  diversity  of  life,  and 
thus  presents  a  greater  proportion  of  peculiar  types,  and  also  a 
larger  number  of  more  sharply  contrasted  faunal  areas.  Its  life 
is  largely  indigenous,  with,  however,  a  strong  infusion  of  both 
northern  and  southern  elements.  The  indigenous  elements  appear 
to  have  had  their  origin  in  the  Mexican  plateau  region,  and  kxe 
thus  properly  designated  as  Sonoran.  The  following  list  of  mam- 
malian genera  and  subgenera  may  be  safely  placed  in  this 
category  : 

Cariacus,  Thomomys,  SpllogaJe. 

ADtilocapra,  Dipodomys,  Notiosorex, 

Cynorays,  Perodipus,  Sea  lops, 

Xerosperraophilos,  Microdipodops,  Scapanus, 

Amraospermophilus,  Perognathus,  Corynorhinus. 

RetthrodoDlomys,  Cluetodipus,  Eudenna. 

Onychomys,  Bassariscus.  AnIroHius. 

Geomys,  Conepatua, 

The  genera  of  tropical  origin  are  : 

Didelphys,  Sigmodon,  Molosaus, 

Dicotyles,  Neotoma,  Nycrinomus, 

Oryzomys,  Procyon,  Otoptems. 

Only  two  of  these,  Neotoma  and  Procyon,  extend  very  far 
northward. 
\Pttrmber,  /Sgf.}  X5 
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Besides  the  above,  several  genera  of  wide  distribution  beyond 
North  America  also  occur,  as 

Lepus,  Spennophilus,  Vulpes, 

Castor.  Lutra,  Lynx, 

Sciunis,  MuBtela,  Pelis. 

Sciuropterus,  Putorius,  Ve^jeniEO, 

Tamjas,  Cuiis,  VespertJlio,  etc 

Several  American  genera  of  rather  extended  range  to  the  north- 
ward also  occur,  as  Silomys,  Fiber,  Atalapha,  Mephitis,  Taxidea,  etc. 

Nomenclature  and  History. — Before  passing  to  a  detailed  con- 
sideration of  the  subdivisions  of  the  Warm  Temperate  Subregion, 
it  may  be  proper  to  refer  briefly  to  its  nomenclature  and  history, 
as  treated  by  previous  authors.  This  region,  as  here  defined, 
consists  of  the  southern  portion  of  Baird's  Eastern  Province, 
together  with  his  Middle  and  Western  Provinces.  As  early  as 
1878'  I  separated  the  '  North  American  Region  '  into  two  Sub- 
regions,  namely,  a  Cold  Temperate  Subregion  and  a  Warm  Tem- 
perate Subregion,  as  is  done  in  the  present  paper,  using  these  terms 
as  headings  in  tables  giving  the  distribution  of  the  genera  of 
North  American  Mammals.  Baird's  '  Eastern,'  '  Middle,'  and 
'  Western  '  Provinces  were  recognized  as  "  natural  regions,"  with 
the  designation  of  'Provinces,'  but  with  the  Eastern  Province 
modified  so  as  to  restrict  it  to  the  Wann  Temperate  Subregion, 
and  all  three  reduced  in  grade  to  regions  of  the  third  rank* 
instead  of  the  second  rank,  as  regarded  by  Professor  Baird. 

In  1883  Dr.  Packard'  substantially  adopted  this  classification 
in  treating  of  the  faunal  regions  of  North  America,  with,  however, 
a  change  of  name  for  the  'Cold  Temperate  Subregion,'  he  adopt- 
ing for  it  that  of  'Boreal  Province' — an  unfortunate  suggestion 
of  my  own  made  later  in  the  paper  above  cited  (1,  c,  p.  376,  where, 
in  some  unaccountable  way  my  former  division  of  the  'North 
Temperate  Realm '  into  '  Subregions '  was  wholly  overlooked !). 
Dr.  Packard,  in  his  otherwise  excellent  '  Zoo -geographical  Map 
of  North  America,'  failed,  however,  to  recognize  the  southward 

'  Bull.  U.  S.  Gwl.  and  Gmgr.  Survey  (Hi 

'  That  i^  or  the  N«ih  American  Reginn 
of  IhexoHduawbok. 

>  Twelih  Add.  Rep.  U.  S.  GeoL  lad  Geov-  Survev  (Havden),  pi.  ] 
map :  the  latter  Rpubliihcd  in  tlic  Third  Rep.  U.  S.  Eniamol.  Conm., 
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extension  of  the  Cold  TerapeTate  Subregion  along  the  principal 
roouDtaio  systems  of  the  continent. 

Dr.  Merriam  in  1890'  again  set  off  the  Cold  Temperate  Sub- 
region,  under  the  name  '  Boreal  Province,'  and  mapped  in  detail 
its  southern  prolongations  into  the  mountainous  parts  of  the  Warm 
Temperate.  The  Warm  Temperate  Subregion  was  also  recognized 
as  a  contrasting  region  of  coordinate  rank,  under  the  designation 
'Sonoran  Province,' while  the  old  'Eastern," Middle,'  and  'West- 
em'  Provinces  were  properly  repudiated  as  having  no  basis  iii 
nature.  Particularly  is  this  the  case  in  respect  to  the  Central 
Province,  of  which  Dr.  Merriam  observes  :  "  The  region  almost 
universally  recognized  by  recent  writers  as  the  '  Central  Province  ' 
is  made  up  of  the  Great  Plains,  the  Rocky  Mountains  and  the 
Great  Basin.  A  critical  study  of  the  life  of  the  Rocky  Mountains 
has  shown  it  to  consist  of  a  southward  extension  of  the  Boreal 
Province,  with  an  admixture  of  southern  forms  resulting  from  an 
intrusion  or  overlapping  of  representatives  of  the  Sonoran 
Province,  some  of  which,  from  long  residence  in  the  region,  have 
undergone  enough  modification  to  be  recognized  as  distinct  sub- 
species or  even  species.  A  similar  analysis  of  the  Great  Plains 
and  Great  Basin  has  shown  them  to  consist  of  northward  exten- 
sions of  the  Sonoran  Province,  somewhat  mixed  with  the  southern- 
most fauna  and  flora  of  the  Boreal  Province.  Thus  the  whole  of 
the  so-called  'Great  Central  Province'  disappears. 

''  This  explains  a  multitude  of  (acts  that  are  utterly  incompre- 
hensible under  the  commonly-accepted  zoological  divisions  of  the 
country.  These  facts  relate  particularly  to  the  distribution  of 
species  about  the  northern  boundaries  of  the  supposed  Central 
and  Pacific  Provinces,  and  to  the  dilemma  we  find  ourselves  in 
when  attempting  to  account  for  the  origin  of  so  many  primary 
life  areas  in  a  country  where  there  are  no  impassable  physical 
barriers  to  prevent  the  diffusion  of  animals  and  plants."' 

Dr.  Merriam 's  generalizations  respecting  the  Central  Province 
of  authors  mark  an  important  advance  in  the  study  of  North 
American  bio-geography.  Taking  this  region  with  its  original 
boundaries  and  significance  it  is  a  highly  artificial  division,  em- 

>  N.  Am.  Fauna.  No.  j,  Scpi.  ^iqr,.  pp.  1^-36,  and  map  s ;  <ee  also  Proc.  Biol.  Soc.  Wuh- 
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bracing  within  its  area  very  unlike  faunal  elemcDts.  Eliminating 
from  it,  however,  the  broad  central  arm  of  the  'Boreal'  or  Cold 
Temperate  Subregion,  which  occupies  so  much  of  the  great 
central  plateau,  relieves  it  of  an  extraneous  element,  and  reduces 
it  to  a  more  natural  and  geographically  quite  different  region. 

As  already  seen.  Dr.  Merriam  selected  for  his  two  primary 
divisions  of  the  North  American  Region  the  terms 'Boreal' and 
'  Sonoran '  Provinces.  These  regions,  both  as  to  grade  and  nomen- 
clature, were  at  first  apparently  adopted  provisionally,  as  he  says, 
in  speaking  of  the  United  States :  "  Indeed,  the  present  investi- 
gation demonstrates  that  there  are  but  two  primary  life  provinces 
in  this  country :  a  northern,  which  may  be  termed  Boreal,  and  a 
southern,  phich,  for  our  purposes,  may  be  termed  Sonoran,  since 
it  comes  to  us  from  Mexico  through  Sonora." '  Later,  however, 
he  has  termed  these  divisions  '  Regions '  instead  of  '  Provinces,'  but 
has  continued  the  use  of  the  terms  'Boreal'  and  'Sonoran.'  The 
term  Sonoran  is  thus  applied  to  a  region  identical  in  geographical 
extent  with  the  Wann  Temperate — a  designation  previously  used 
for  the  same  area — and  hence  includes  the  whole  region  east  of 
the  Mississippi  (as  well  as  that  west  of  it),  from  the  Great  Lakes 
and  southern  New  England  south  to  Florida  and  the  Gulf  Coast. 
The  terms  '  Sonoran  '  and  '  Sonoran  Province '  were  used,  how- 
ever, as  early  as  1866  by  Prof.  Cope,'  and  also  later  by  Cope, 
Heilprin,  and  others,  for  a  region  of  comparatively  small  extent, 
consisting  of  Sonora  and  adjoining  portions  of  Arizona  and  New 
Mexico.  In  1887  Heilprin'  extended  the  region  to  include  "the 
peninsula  of  Lower  California,  the  State  of  Sonora  in  Mexico, 
New  Mexico,  Arizona,  and  parts,  not  yet  absolutely  defined,  of 
Nevada,  California,  Texas,  and  Florida,"  and  modified  its  title  by 
calling  it  the  'Sonoran  Transition  Region.'  The  Sonoran  Province 
or  Region  of  these  authors  is  thus  not  at  all  the  '  Sonoran  Region ' 
of  Merriam,  which  is  an  area  of  much  greater  extent  and  of  higher 
rank.  The  term  Sonoran,  used  in  this  extended  sense,  seems  at 
least  inappropriate  if  not  misleading,  as  there  are  few  if  any  strictly 
'  Sonoran '  types  represented  in  that  portion  of  the  United  States 

>  N.  An.  Fauna,  No.  j,  p.  ig. 

'  Proc.  Acad.  N«t.  Sci,  phiU.,  1866,  p.  300. 

•  Tht  G«gT.  ud  GcdI,  Diilrib.  or  Anim.,  p.  i<i6. 
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situated  to  the  eastward  of  the  Mississippi  River.  The  more 
descriptive  and  appropriate  designation  of  '  VVaira  Temperate '  is 
th£Tefore  preferred  for  the  region  in  question,  since  it  not  only 
has  priority  but  is  in  harmony  with  the  terms  Arctic,  Cold 
Temperate,  and  Tropical,  used  currently  for  other  coordinate 
areas  of  the  continent. 

Dr.  Merriam  in  his  important  contributions  to  North  American 
bio-geography  has  evidently  not  attempted  to  devise  a  systematic 
scheme  of  terminology  and  classification  for  the  various  grades  ol 
faunal  areas,  but,  at  first  at  least,  simply  employed  provision- 
ally such  terms  as  would  suffice  to  clearly  indicate  the  regions 
under  consideration,  his  attention  being  mainly  and  most  success^ 
fully  given  to  an  elucidation  of  the  facts  of  distribution, 
following  out,  in  the  present  connection,  a  consistent  scheme  ol 
nomenclature,  first  attempted  many  years  ago,  the  aim  is  I 
definitely  designations  for  areas  of  different  grades,  and  to  com- 
bine the  whole  into  a  consistent  system  of  classification.  The 
nomenclature  of  the  subject  has  ever  been  in  such  a  chaotic  and 
inharmonious  state  that  a  strict  'rule  of  priority'  cannot  be 
enforced,  the  same  terms  having  been  used  in  widely  different 
senses,  while  not  unfrequently  a  number  of  different  names  have 
been  given  to  the  same  area.  As  already  explained  (p.  304)  the 
system  here  proposed  in  respect  to  the  rank  of  areas  of  different 
grades,  as  from  Realm  to  Fauna,  is  analagous  to  the  systematic 
schemes  of  classification  in  biology,  and  also  in  stratigraphic 
geology.  The  selection  of  distinctive  names  for  divisions  of  the 
higher  grades  has  relation  to  the  influences  controlling  the  geo- 
graphic distribution  of  life,  namely,  climate,  and  hence  it  is  natural 
that  the  climatic  zones  and  their  principal  subdivisions  should 
suggest  the  names  of  many  of  the  major  ontological  areas.  This 
indeed  has  been  the  custom  to  a  targe  extent  with  both  botanists 
and  physiographers,  and  has  often  been  practiced  by  zoologists. 
Thus  '  Humid '  and  '  Arid '  become  appropriate  and  suggestive 
designations  for  the  eastern  and  western  subdivisions  of  the  North 
American  Warm  Temperate  Subregion.  For  the  lesser  regions 
geographical  names,  as  '  Hudsonian,'  etc.,  are  admirably  appro- 
priate when  suggestive  of  some  characteristic  portion  of  the  region 
in   question.     Whenever  feasible,  names  first  given   should  of 
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course  be  retained  in  preference  to  later  names.  Furthermore, 
the  terms  indicative  of  grade  should  be  used  with  the  same  uni- 
formity and  strictness  as  are  the  terras  order,  family,  genus,  etc., 
expressive  of  rank,  in  biology. 

Provinces  op  the  Warm  Temperate. — The  Warm  Tem- 
perate Subregion,  considered  as  a  whole,  is  primarily  divisible 
into  two  Projn'fues,  nameiy,  (i)  a  J/umid  Province,  extending  from 
the  Atlantic  Coast  to  the  vicinity  of  the  looth  meridian,  and  (z) 
an  AriJ  Province,  extending  from  the  western  border  of  the 
Humid  Province  to  the  Pacific  coast,  excluding  of  course  all  the 
higher  mountain  ranges,  which  are  more  or  less  wooded  and 
constitute  southern  extensions  oi  the  Cold  Temperate  Subregion. 

The  Humid  Province,  as  the  name  implies,  has  a  humid  climate 
and  is  in  general  heavily  forested ;  the  Arid  Province  is  a  dry 
region,  some  of  it  excessively  arid,  and  consists  mainly  of  open 
plains  and  deserts.  It  is  highly  diversified  in  respect  to  its  physi- 
ographic features,  and  presents  consequently  a  more  varied  fauna 
than  is  met  with  in  the  Humid  Province.  As  already  shown 
(p.  zi8)  these  two  provinces  are  distinguished  by  the  occurrence 
in  each  of  a  few  peculiar  types  not  possessed  by  the  other,  the 
Arid  Province,  however,  having  by  far  the  greater  number  of 
peculiar  types,  owing  to  the  large  continuous  land  area  extending 
from  its  southern  boundary  southward,  from  which  direction 
much  of  its  life  has  been  derived,  while  the  Humid  Province  has 
for  its  southern  boundary  a  wide  expanse  of  sea,  namely,  the 
Gulf  of  Mexico. 

These  two  provinces  thus  coincide  with  the  two  strongly -mar  Iced 
climatic  divisions  of  the  middle,  or  United  States,  portion  of 
North  America  in  respect  to  rain-fall.  Unlike  the  major  divisions 
heretofore  characterized  (realms,  regions  and  subregions),  and 
also  unlike  the  transcontinental  zones,  they  are  not  separated  by 
isothermal  lines,  trending  in  an  east  and  west  direction,  but  by  a 
north  and  south  hne  determined  by  the  amount  of  rain-fall.  Thus, 
in  the  present  instance,  temperature  as  a  climatic  influence  govern- 
ing the  distribution  of  animals  and  plants  is  subordinated  to  the 
other  leading  climatic  influence,  humidity,  which  varies  greatly  in 
these  two  contrasting  regions,  in  consequence  of  the  long-continued 
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pecniiar  physiographic  and  geographic  conditions  of  the  two 
regions.  The  many  peculiar  or  indigenous  types  characterizing 
the  Arid  Province  as  compared  with  the  Humid  owe  their  exist- 
ence, as  already  intimated,  to  the  adjoining  broad  land  area 
stretching  far  to  the  southward,  whence  they  have  been  in  large 
part  derived,  as  contrasted  with  the  absence  of  such  a  land  area 
adjoining  the  Humid  Province  on  its  southern  border.  A  large 
proportion  of  these  peculiar  types  extend  northward  to  the  north- 
em  border  of  the  Arid  Province,  or  across  the  whole  breadth  of 
the  Warm  Temperate  Subregion.  The  Warm  Temperate  Sub- 
region  is  further  subdivisible  in  a  transcontinental  direction  into 
two  zones,  which  might  be  termed  a  North  Warm  Temperate  and 
a  South  Warm  Temperate,  as  shown  later  on,  but  neither  would 
be  characterized  by  any  considerable  number  of  transcontinental 
genera.  The  northern  belt  would  be  characterized  by  less  than 
half-a-dozen  Cold  Temperate  genera  which  range  a  little  way  into 
the  Warm  Temperate,  and  the  southern  belt  by  about  the  same 
number  of  semi-tropical  genera  which  extend  into  it  from  the 
southward.  The  remaining  genera  of  the  Warm  Temperate  are 
either  wide-ranging  transcontinental  genera  common  to  both  belts, 
or  else  genera  peculiar  to  either  the  Arid  or  the  Humid  Province. 

The  transition  between  the  Humid  anS  Arid  Provinces  is  no- 
where abrupt;  they  gradually  merge  into  each  other  everywhere 
along  their  line  of  junction,  as  the  prairies  of  the  Mississippi 
Valley  gradually  become  more  arid  and  take  on  the  characteristic 
aspect  of  the  more  arid  plains.  There  is  thus  here  the  usual 
'  transition  '  belt  occurring  between  contiguous  faunal  areas.  It 
is,  however,  rather  broader  than  between  regions  where  temper- 
ature is  primarily  the  limiting  influence,  as  in  the  case  of  boun- 
daries trending  in  a  nearly  east  and  west  direction,  the  transition 
being  first  from  a  forested  region  to  one  of  fertile  prairies,  and 
thence  to  arid  plains  and  deserts.  The  dividing  line  may  be  con- 
sidered as  coincident  with  the  isohyetal  curve  marking  an  annual 
rain-fall  of  30  inches  or  less,  as  shown  on  rain-fall  charts  of  the 
United  States — hence,  as  above  said,  near  the  looth  meridian. 

As  already  stated,  the  regions  here  designated  as  Humid  and 
Arid  '  Provinces '  coincide  with  the  '  humid  '  and  '  arid '  portions 
respectively  of  Dr.  Merriam's  '  Transition,' '  Upper  Sonoran,'  and 


jyGoo'^lc 


232     BulUHn  American  Museum  of  Natural  Hiitory.    [Vol  IV, 

'  Lower  Sonoran  '  Zotus  ;'  he  thus  recogniziog,  but  in  a  somewhat 
different  way,  the  Humid  and  Arid  areas  here  classified  as 
Provinces. 

Humid  Province, — The  Humid  Province  corresponds  to  the 
wann  temperate  part  of  Prof.  Baird's  '  Eastern  Province,'  and  is 
exactly  coincident  with  Dc.  Merriam's  'Humid  Sonoran'  and 
'Humid  Transition."  It  comprises -the  United  States  east  of  the 
Great  Plains,  including  also  southeastern  Ontario  and  the  upper  St. 
Lawrence  Valley,  but  excluding  northern  New  England,  a  portion 
of  northern  New  York,  northern  Michigan  and  northern  Wisconsin, 
and  the  higher  crests  of  the  Alieghanies.  It  contains  a  few  genera 
and  subgenera  which  do  not  occur  in  the  Arid  Province,  as 
Nycticejus,  Biarina,  Scalops,  Condylura,  Ncofiber,  Parasciurus  and 
Tamias  (restricted  subgenus).  It  lacks  about  zo  genera  and 
subgenera  that  are  confined  in  their  eastward  range  to  the  Arid 
Province. 

The  Humid  Province  is  separable  into  two  subprovinces,  namely, 
(i)  an  Appaiachian  Subprovirue,  and  (z)  an  Austroriparian  Sub- 
province. 

Appalachian  Subprotnnce. — The  Appalachian  Sub  province  con- 
sists of  the  Alleghanian  and  Carolinian  Faunae,  with  the  bounda- 
ries as  long  recognized  by  ornithologists  and  mammalogists,  and 
as  recently  revised  and  mapped  by  Dr.  Merriam.'  It  is  character- 
ized by  the  presence  of  a  number  of  somewhat  northern  genera 
and  subgenera  which  do  not  extend  south  of  the  southern  boun- 
dary of  the  Carolinian  Fauna,  namely : 

ATCtomvs.  Mynomes,  Synaplomys, 

Pitymys,  (^ndylura. 


It  is  further  characterized  by  the  absence  of  a  considerably 
greater  number  of  southern  genera  and  subgenera  which  do  not 
pass  north  of  its  southern  border,  as  enumerated  in  the  next 
paragraph. 
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Austreriparian  Subprwince. — The  Austroriparian  Subpra 
consists  of  the  long-recognized  Louisianian  Fauna,  or  'Austrori- 
parian '  Fauna,  as  sometimes  tenned.  Its  fauna  differs  so  much 
from  that  of  the  Appalachian  Subpiovince  that  they  fonn  two 
strongly-contrasted  faunal  areas.  It  is  reached  by  few  northern 
types,  southern  fonns  prevailing,  to  which  are  added  genera  of 
wide  general  distribution,  like  Lutra,  Cam's,  Vutpes,  Sciurus, 
Sciurt^lerus,  Lepus,  etc.  It  is  characterized  by  the  absence  of  the 
genera  tabulated  in  the  preceding  paragraph,  and  by  the  presence 
of  a  larger  number  of  others  which  do  not  extend  north  of  its 
northern  boundary,  namely  : 

Reithrodonlomys,         Neotoma.  Spilogale, 

Oryiomys,  Neofiber,  Corynorbinus. 

SigmodoD,  U«omys,'  NyctiDomus, 

FaunjE  of  the  Humid  Province. — The  Humid  Province,  as 
here  limited,  has  long  been  divided  into  three  Fauna,  as  follows  ; 
(1)  AUeghanian  Fauna;  (a)  Carolinian  Fauna ;  (3)  Louisianian 
Fauna.  They  have  been  so  long  recognized,  and  of  late  so  clearly 
defined,  that  their  boundaries  have  become  well  known.' 

I .  AUeghanian  Fauna. — The  northern  border  of  the  AUeghanian 
Fauna  forms  about  the  northern  limit  of  the  Panther,  the  Bay  Lynx, 
the  Raccoon,  the  Mole  Shrew,  the  c6mmon  and  Brewer's  Moles, 
the  Gray  Squirrel,  and  the  Wood  Hare.  Its  southern  border  forms 
about  the  southern  limit  of  the  Fisher,  the  Ermines,  the  Harbor 
Seal,  the  Elk  (in  former  times),  the  Northern  Striped  Squirrel, 
several  species  of  Field  Mice  {genera  Evotomys  and  Synap{nmys\ 
the  varying  Hare,  etc.  It  also  forms  the  northern  limit  of  the 
Cat  and  Fox  Squirrels  (subgenus  Farasciurus),  the  Opossum,  and 
various  other  species  soon  to  be  mentioned  in  characterizing  the 
Carolinian  Fauna.  The  AUeghanian  Fauna  is  thus  characterized 
by  the  overlapping  and  commingling  of  a  particular  set  of  species 
not  found  elsewhere  associated.  It  is  bounded  on  the  north  by 
the  Canadian  Fauna,  on  the  south  by  the  Carolinian  Fauna,  and 
extends  westward  to  the  edge  of  the  Great  Plains. 
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I.  Carolinian  Fauna. — The  northern  boundary  of  this  fauna 
forms  in  a  general  way  the  northern  limit  of  the  Gray  Fox,  the 
Northern  Fox  Squirrels,  the  Pine  Mouse,  the  Opossum,  and  a  Bat 
of  the  genus  Nycticejus.  It  also  forms  the  southern  limit  of  the 
Star-nosed  Mole,  the  common  Red  Squirrel,  the  Southern  Chip- 
munk, the  Woodchuck,  the  Muskrat,  and  the  common  Meadow 
Mouse  (Arvicola  riparius). 

3.  Louisianiitn  Fauna. — The  Louisiantan  Fauna  joins  the  Caro- 
linian Fauna  on  the  south,  and  occupies  the  rest  of  the  Eastern 
United  States  to  the  southward,  excepting  the  extreme  southern 
portion  of  the  peninsula  of  Florida,  which  has  long  been  recog- 
nized as  a  Floridian  Fauna,  and  as  belonging  to  the  Antillean 
Subregion  of  the  American  Tropical  Realm,  The  Louisianian 
Fauna  is  characterized  by  the  possession  of  a  number  of  both 
genera  and  species  not  found  north  of  its  limits,  although  most  of 
the  Louisianian  genera  have  a  wide  distribution  southward  in 
Mexico,  and  westward  and  northwestward,  where,  however,  they 
are  commonly  represented  by  different  species.  The  character- 
istic elements  of  the  Louisianian  Fauna  are  the  Wood  Rat,  Cotton 
Rat,  Cotton  Mouse,  Golden  Mouse,  Rice-field  Mouse,  Harvest 
Mouse,  Pocket  Gopher,  the  Southern  Gray  and  Southern  Fox 
Squirrels,  the  Marsh  Hare,  Swamp  Hare,  Little  Striped  Skunk, 
and  a  species  each  of  Big-eared  and  Leaf-nosed  Bats.  These 
represent  eight  genera  not  found  in  the  Carolinian  Fauna,  as 
follows :  Neotoma,  Sigmodon,  Oryzomys,  Reithrodontomyi,  Gtomys, 
Spilo^ale,  Corynorhinus  and  Nyctinomus. 

Several  interesting  facts  may  be  here  noted  in  relation  to  the 
faunae  of  the  Humid  Province  of  the  Warm  Temperate  Subregion 
as  compared  with  the  eastern  tier  of  fauns  in  the  Cold  Temperate 
Subregion.  While  the  AUeghanian,  Carolinian  and  Louisianian 
Faunce  terminate  at  the  eastern  border  of  the  Great  Plains,  and 
hence  extend  over  less  than  half  the  width  of  the  continent,  the 
Canadian  and  Hudsonian  sweep  across  nearly  its  whole  breadth, 
from  the  Atlantic  coast  nearly  to  the  Pacific,  and  this  too  at  a 
point  where  the  continent  presents  its  greatest  breadth.  The 
mammals  and  birds  found  from  about  the  latitude  of  43°  north- 
ward extend  as  a  rule  uninterruptedly  northwestward  from  the 


jyGoo'^lc 


No.  I.]     Alien,  Distribution  of  North  American  Mammals.      235 


eastern  seaboard  over  the  comparatively  low,  generally  forested 
interior  to  the  Rocky  Mountains  and  across  Alaska  almost  to  the 
Pacific  coast.  They  also  pass  over  the  depressed  portions  of  the 
Rockies  in  about  latitude  57°  to  59",  and  follow  the  Peace  and 
Liard  Rivers  to  the  sources  of  the  Yukon,  spreading  thence  north- 
ward and  westward  to  the  coast  ranges  of  southern  Alaska.  In 
fact,  the  Rocky  Mountains,  as  is  well  known,  present  too  many 
points  of  depression  to  form  much  of  a  barrier  to  the  dispersion 
of  species,  so  that  from  southwestern  British  Columbia  northward, 
except  along  the  coast,  the  fauna  is  nearly  identical  with  that  of 
eastern  Canada  and  northern  New  England.  The  arid,  treeless 
plains  of  the  interior  thus  form  a  greater  barrier  to  the  extension 
westward  of  eastern  forms  than  do  the  Rocky  Mountains  them- 
selves. 

A"Rli)  Province. — The  Arid  Province  extends  from  the  east- 
ern border  of  the  Great  Plains  to  the  Pacific,  and  northward  over 
the  Saskatchewan  Plains,  the  Plains  of  the  Columbia,  and  thence 
north  into  southern  British  Columbia.  It  thus  includes  the  so- 
called  '  Central '  and  '  Pacific '  Provinces  of  Baird  and  most  sub- 
sequent writers,  excepting  of  course  the  more  elevated  parts  of  the 
Rocky  Mountain  plateau.  It  is  thus  coextensive  with  Dr.  Merriam's 
'Arid  Sonoran.'  While  it  is  true  that  a  narrow  belt  along  the  Pacific 
coast  from  Southern  California  northward  to  the  Alaskan  Penin- 
sula possesses  a  few  peculiar  types,  and  lacks  a  few  of  those  occur- 
ring in  the  region  immediately  to  the  eastward,  the  differentiation 
is  on  the  whole  too  slight  to  give  to  this  Pacific  coast  district  the 
rank  of  a  region  coordinate  in  grade  with  Baird's  so-called  Middle 
and  Eastern  Provinces.'  These  differences  serve  at  best  merely  to 
mark  ofT  from  the  interior  region  at  large  a  tier  of  narrow  coast 
faunx  of  the  same  grade  as  those  bordering  the  Atlantic  coast, 

'  Id  writiDg  in  1B71  of  (he  '  Naliual  PtotIbixi  oi  ihe  Noith  American  Temperau  Region.' 
(tDm  the  ^taiidpoini  of  OrniihoJoffv,  I  adopted  the  present  clauifintion,  as  shown  by  Ihc  follow- 

qmie  dKiinci  finin  each  other  in  their  HcnergJ  realiiies  as  well  as  in  many  special  charaderiAiics. 


"  "  '       the  PBd^r coMt."— ^S'An^CoiIi/! 


ncwdflorssnd  faunie.... The  Western  Regii 

is^'voriTpp  jsZ  iBj.  °"  "  " 
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although  the  latter,  owing  to  the  widely  different  physiography , of 
the  eastern  and  western  borders  of  the  continent,  have  a  much 
greater  east  and  west  extent. 

The  Arid  Province  is  characterized  by  the  presence  of  about 
zo  genera  not  found  in  the  Humid  Province,  and  by  lacking  a  few 
occurring  in  the  latter.  The  zo  genera  and  subgenera  of  the  Arid 
Province  not  found  in  the  Humid  Province  are  the  following ; 


Aniilocapfa, 

Cynomys, 

Onychorays, 

Ictidomys. 

Thomomys, 

PerosTiathus, 

Euderma, 

Microdipodops, 

Notiosorei, 

Conepatus.' 

Dipodomys, 

•    Eatainias, 

Among  its  characteristic  mammals  are  the  Badger,  Coyote,  Kit 
Fox,  Black-footed  Ferret,  Texas  Civet  Cat,  the  Mule  and  Black- 
tailed  Deer,  the  Prong-homed  Antelope,  all  of  the  numerous 
species  and  subspecies  of  the  genus  Thomomys  and  nearly  all  the 
Species  of  Geomys,  four  genera  and  some  thirty  species  of  Kangaroo 
Rats  and  Pocket  Mice,  all  of  the  several  species  of  Prairie  Dog, 
eight  or  ten  species  of  Spermophiles,  a  dozen  species  of  Ground 
Squirrels,  including  the  whole  subgenus  Eutamias,  all  of  the 
several  species  of  Jackass  Hares,  all  of  the  Grasshopper  Mice 
[Onychomys),  and  numerous  species  of  Bats,  Shrews  and  Arboreal 
Squirrels. 

Subprovinces  of  the  Arid  Province. — The  Arid  Province,  like 
the  Humid,  is  divisible  into  two  subprovinces,  namely,  (1)  a 
northern  or  Campestrian  Subprovince,  and  (a)  a  southern  or  Sonoran 
Subprovinct.  These  two  regions  correspond  respectively  with 
Dr.  Merriam's  'Arid  Upper  Sonoran '  and  'Arid  Lower  Sonoran ' ; 
just  as  the  two  subprovinces  of  the  Eastern  Province  correspond 
with  his  '  Humid  Upper  Sonoran '  and  '  Humid  Lower  Sonoran,* 
as  laid  down  on  his  '  Second  Provisional  Bio-geographic  Map  of 
North  America,'  except  that  the  '  humid '  and  '  arid '  portions  of 
his  '  Transition  Zone '  are  also  included  respectively  in  the  Allegha- 
nian  and  Campestrian  Subprovinces.  The  Sonoran  Subprovince 
is  equal  to  Dr.  Merriam's  restricted  "  Arid  or  Sonoran  subregion 
proper  "  plus  his  "  Lower  Califomian  subregion,"  while  the  Cam- 
pestrian Subprovince  includes  his  "  Great  Basin  subregion  "  and 
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his  "Great  Plains  subregion.'"  The  name  ' Campestrian '  has 
reference  to  the  fact  that  this  subprovince  is  largely  made  up 
o^  plains,  including  as  it  does  the  greater  part  of  the  Great  Plains, 
the  Plains  of  the  Saskatchewan,  and  the  Plains  of  the  Columbia 
and  Snake  Rivers.     (See  map,  pi.  VH.) 

Many  species  are  limited  in  their  southward  distribution  by  the 
southern  border  of  the  Campestrian  Subprovince,  but  few  genera 
appear  to  be  thus  restricted.  This  boundary  also  forms  about 
the  northern  limit  of  many  species  and  genera  of  the  Sonoran 
Subprovince.  These  two  subprovinces  are  hence  characterized 
mainly  by  the  presence  of  a  large  number  of  forms  found  in  the 
Sonoran  which  are  absent  from  the  Campestrian,  which  is  thus 
characterized,  like  many  northern  divisions  when  compared  with 
adjoining  southern  ones  of  coordinate  rank,  from  the  Arctic  south- 
ward, by  what  it  ladks  rather  than  by  the  possession  of  any 
peculiar  types. 

Districts  of  the  Campestrian  Subprovince. — The  Arid  Province 
is  further  divisible  into  a  number  of  areas  intermediate  in 
rank  between  faunae  and  subprovinces,  which  may  be  called 
Districts.  Thus  the  Campestrian  Subprovince  is  separated  by 
the  main  chain  of  the  Rocky  Mountains  into  two  areas  each 
of  which  includes  two  or  more  faunae,  equivalent  to  and  repre- 
sentative of  the  Alleghanian  and  Carolinian  Faunx  of  the 
Atlantic  coast.  These  two  areas  are  (i)  the  Great  Plains 
District,  consisting  of  the  Great  Plains  region  east  of  the  Rocky 
Mountains  from  northern  Texas  to  and  including  the  Saskatch- 
ewan Plains;  and  (2)  the  Great  Basin  District,  including  the 
Great  Basin  region  at  large,  from  southern  New  Mexico,  southern 
Utah,  and  southern  Nevada  north  to  the  Plains  of  the  Columbia 
and  Snake  Rivers,  and  thence  northward  over  the  more  open  and 
arid  portions  of  eastern  British  Columbia.  It  encloses  outlying 
spurs  and  insular  areas  of  the  Cold  Temperate  Subregion.  These 
two  districts  possess  few  distinctive  genera  and  but  few  distinctive 
species,  though  physiographically  so  well  separated.  A  narrow 
Pacific  Coast  belt,  situated  mainly  west  of  the  Sierra  Nevada  and 
Cascade  Ranges,  may  be  recognized  as  {3)  a  Pacific  Coast  District, 

!  <y.  N.  Am.  Fauna,  No.  3,  p.  15. 
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characterized  by  the  presence  of  a  few  species  and  a  consid- 
erable number  of  subspecies  mainly  restricted  to  it.  (See  map, 
pLVII.) 

The  Sonoran  Subproviiue  is  apparently  not  so  distinctly  separ- 
able into  Districts  of  very  marked  distinctness,  even  the  Peninsula 
of  Lower  California  presenting  few  peculiar  forms  of  higher  grade 
than  subspecies.  Apparently,  however,  the  main  continental 
divide  serves  to  separate  a  well-marked  eastern  from  a  well- 
marked  western  subdivision,  each  characterized  by  many  species 
and  subspecies  not  found  in  the  other. 

The  ultimate  faunal  areas,  or  the  Faunte,  of  the  Arid  Province 
have  not  as  yet  been  outlined,  and  their  detailed  treatment  is 
beyond  the  scope  of  the  present  paper. 

Zones  ov  the  Warm  Temperate  Subregion. — In  addition 
to  the  subdivisions  of  the  Warm  Temperate  already  recognized, 
and  independent  of  them,  this  subregion  may  be  divided  also 
into  several  zones  or  belts  of  transcontinental  extent,  namely, 
(t)  Alleghaiiian  Zone,  (z)  Carolinian  Zone,  and  (3)  Louisiaman 
Zone — these  names  being  based  Respectively  on  those  of  the  long- 
known  Atlantic  coast  faunse,  of  which  they  respectively  in  part 
consist,  just  as  '  Canadian  '  and  '  Hudsonian  '  have  been  adopted 
for  the  transcontinental  zones  of  the  Cold  Temperate. 

The  Allegkanian  Zone,  east  of  the  Great  Plains,  consists  of  the 
Alleghanian  Fauna  ;  from  the  eastern  edge  of  the  Plains  west- 
ward it  consists  of  a  succession  of  faunx — one  in  the  Great 
Plains  District,  another  in  the  Great  Basin  District,  and  a  third 
in  the  Pacific  Coast  District,  as  yet  not  clearly  defined — 
equivalent  in  faunal  character  to  and  representative  of  the 
Alleghanian  Fauna  of  the  East.  This  zone  has  already  been 
traced  across  the  continent  and  mapped  by  Dr.  Merriam  under 
the  name  'Neutral  or  Transition  Zone."  It  was  first  recognized 
by  him  in  his  exploration  of  the  San  Francisco  Mountain  region 
in  Arizona,  under  the  name  of '  Neutral  or  Pine  Zone,"  and  later 

*  Ptoc.  BioJ-  Soc.  WuhiQSIon^  VII,  iSgj,  pp.  30-33,  and  acconpanying  map. 
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in  Idaho.'  In  his  later  treatment  of  the  subject  he  has  strangely 
separated  this  zone  as  an  independent  region  of  minor  grade,  in- 
terposed between  his  two  primary  divisions  of  the  continent ! 
He  says  :  "  Interposed  between  the  Boreal  and  Sonoran  Regions 
throughout  their  numerous  windings  and  interdigitations,  is  the 
Neutral  or  Transition  Zone.  The  humid  division  of  this  zone, 
known  as  the  Alleghanian  Fauna,  covers  the  greater  part  of  New 
England ....  and  extends  westerly  over  the  greater  part  of  New 
York,  southern  Ontario  and  Pennsylvania,  and  sends  an  arm  south 
along  the  Alleghanies  all  the  way  across  the  Virginias,  Carolinas, 
and  eastern  Tennessee,  to  northern  Georgia  and  Alabama.  In 
the  Great  Lake  region  this  zone  continues  westerly  across  southern 
Michigan  and  Wisconsin,  and  then  curves  northward  .over  the 
prairie  region  of  Minnesota,  covering  the  greater  parts  of  North 
Dakota,  Manitoba,  and  the  plains  of  the  Saskatchewan  ;  thence 
bending  abruptly  south  it  crosses  eastern  Montana  and  Wyoming, 
including  parts  of  western  South  Dakota  and  Nebraska,  and  forms 
a  belt  along  the  eastern  base  of  the  Rocky  Mountains  in  Colorado 
and  northern  New  Mexico,  here  as  elsewhere  occupying  the 
interval  between  the  Upper  Sonoran  and  Boreal  Zones,'" 

The  Alleghanian  Zone  is  beyond  question  a  transition  belt, 
being  necessarily  so  from  its  geographical  position  ;  its  afKnities, 
however,  are  decidedly  with  the  Warm  Temperate  division  of  the 
continent  rather  than  with  the  Cold  Temperate,  as  the  case  was 
first  interpreted  by  Dr.  Merriam,"  since  its  northern  boundary 
coincides  closely  with  the  northern  limit  of  distribution  of  a  large 
number  of  southern  genera  of  both  plants  and  animals,  including 
most  of  the  staple  grains  and  fruits  of  the  Warm  Temperate 
Zone. 

As  is  well  known,  there  is  always  a  belt  of  neutral  territory  along 
the  common  boundary  line  of  two  adjoining  areas,  varying  in 
breadth  with  the  rank  of  the  two  areas ;  and  the  present  case  of 
the  Alleghanian  Zone  is  thus  not  exceptional.  All  things  con- 
sidered it  therefore  seems  best  to  regard  it  as  the  northern  trans- 
continental belt  of  the  Warm  Temperate  rather  than  to  give  it  the 
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anomalous  position  of  a  minor  faunal  area  interposed  between  and 
completely  separating  two  areas  of  a  higher  grade.' 

The  Carolinian  Zone  consists  of  the  Carolinian  Fauna,  with  its 
several  western  equivalents.  It  correlates  with  the  '  Pifion  Zone ' 
of  Dr.  Merriam,  as  recognized  by  him  in  the  San  Francisco  Moun- 
tain Region,'  and  later  in  Idaho,  under  the  designation  of  'Arid 
Upper  Sonoran  Zone."  Taken  as  a  whole  it  corresponds  to  what 
he  has  denominated  Upper  Sonoran. 

The  Louisianian  Zone  includes  the  Louisianian  Fauna  and  its 
equivalent  faunae  in  the  West.  It  may  be  correlated  with  Dr. 
Merriam's  '  Desert  Zone  or  Area '  in  Arizona,*  which  became  later* 
his  '  Arid  Lower  Sonoran  Zone,'  and  is,  as  a  whole,  the  same  as 
his  '  Lower  Sonoran.' 

It  thus  appears  that  extra-tropical  North  America  may  be 
separated  into  about  six  transcontinental  belts  or  zones,  for  the 
purpose  of  conveniently  correlating  the  numerous  faunse  of  the 
continent,  as  follows : 

(i)  An  Arctic  or  Hyperborean  Zone,  coSxtensive  with  the 
American  portion  of  the  Arctic  Realm. 

(a)   A  Subarctic,  Hudsonian  or  'Spruce '  Zone. 

(3)  A  Cold  Temperate,  Canadian,  or  '  Douglass  Fir  '  Zone. 

(4)  A  Temperate  or  Alleghanian  Zone. 

(s)    A  Warm  Temperate  or  Carolianian  Zone. 
(6)    A  Subtropical  or  Louisianian  Zone. 

Tropical  North  America. 
It  has  long  been  recognized  that  the  extreme  southern  portion 
of  the  Peninsula  of  Florida,  the  lower  portion  of  the  Rio  Grande 
Valley,   and  a  narrow  belt   extending  thence  northward  for  a 

»iiic''caH<'n^i  difEcult  to  nfer  them  (o  one  of  the  two  lublamiliei  to  which  they  iin''aIU(d 
than  to  leave  it  aim  iiaUinl  geniu,  with  the  ranit  oragenu»,ID  be  inierposed  between  two 


'  Ibid.,  No.  3,  pp.  13  and 
•  Pioc.  Bk>l.  Sac.  Wuhini 
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short  distance  along  the  Texas  coast  contain  such  a  strong  infu- 
sion of  tropical  types  as  to  render  these  limited  areas  properly 
referable  to  the  'tropical  Realm,  to  which  belong  also  all  of 
the  lowland  of  Mexico,  including  a  narrow  coast  belt  extending 
from  the  Rio  Grande  southward  on  the  eastern  coast  and  from 
Mazatlan  southward  on  the  western  coast. 

The  fauna  of  neither  of  the  tropical  areas  within  the  United 
States  is  typically  tropical,  but  the  infusion  of  tropical  elements 
is  so  great  as  to  render  them  tropical  rather  than  temperate. 
They  have  also  little  in  common  with  each  other,  as  would  be 
naturally  anticipated  from  their  wide  geographical  separation 
through  the  interposition  of  the  Gulf  of  Mexico,  thus  preventing 
a  tropical  land  connection.  Consequently  the  Floridian  area,  or 
the  Floridian  Fauna,  as  it  has  long  been  technically  known,' 
belongs  to  the  Antillean  Region  of  the  American  Tropical,  while 
the  Texan  area  is  an  outlying  arm  of  the  Central  American 
Region  of  the  American  Tropical. 

Floridian  Fauna. — So  far  as  mammals  are  concerned  the 
Floridian  Fauna  has  few  distinctive  elements.  It  has,  however, 
a  peculiar  subspecies  of  the  Wood  Hare,  and  also  of  the  Cotton 
Rat,  and  several  species  of  Field  Mice  of  the  genus  Sitomys;  and 
the  Manatee  is  a  characteristic  animal  of  the  coast  lagoons  and 
rivers.  From  the  standpoint  of  birds,  insects,  mollusks  and 
plants,  the  Floridian  Fauna  is  strongly  characterized,  not  less 
than  a  dozen  distinctly  tropical  genera  of  birds  being  represented, 
with  a  much  larger  infusion  of  tropical  insects  and  mollusks.' 
Among  the  tropical  birds  which  occur  more  or  less  regularly  may 
be  mentioned  the  Man-o'-\Var  Bird,  the  Flamingo,  the  Florida 
Burrowing  Owl,  four  West  Indian  species  i>f  Pigeons,  the  Ani,  the 
Mangrove  Cuckoo',  the  Dusky  Seaside  Sparrow,  the  Grassquit, 
the  Black -whiskered  Vireo,  the  Bahaman  Honey  Creeper,  and 
various  peculiar  subspecies  of  northern  birds. 

Tamaulipan  Fauna. — This  semitropical  area  occupies  the  ex- 
treme lower  portion  of  the  Rio  Grande  Valley,  probably  not  extend- 

>  C/.  Bull.  Miu.  Camp.  Za«]..  It.  t8;i,  p.  jgi.— Tbc  Kncrsl  proviiuDPal  nonhcni  limit  hcie 
pTCB — ^'  new  the  iHtiiude  of  Lake  Georae"— proves  to  have  been  earned  a  little  loo  far  north, 
m  liiniu  as  now  recognized  beuig  Cape  Mslabac  on  Ibe  east  coiut  and  Tampa  Bay  on  Ihe  wsl 
cout.    {.C/.  JUrrriam,  Proc.  Biol.  Soc.  Washington,  VII,  1B91.  |>.  31.) 

<  cy.  Meninni,  Fnc.  Biol.  Soc.  Washinelon,  VII,  189^,  pp.  j2-;4. 
[DMemter.  rSg^.]  2& 


jyGoo'^lc 


2^2     Bulletin  American  Museum  of  Natural  Hhtory.    [Vol.  IV, 

ing  much  above  Hidalgo,  and  thus  limited  to  within  about  the  loo- 
foot  contour  line.  It  extends  along  the  coast,  mainly  within  the 
same  contour  line,  northward  to  about  the  mouth  of  the  Nuesces 
River,  thence  gradually  fading  out  northward,  a  few  tropical 
forms  extending  as  far  north  as  the  mouth  of  the  Colorado  River, 
where  a  number  of  Louisianian  forms  gradually  disappear. 
South  of  the  Rio  Grande  it  occupies  the  low  coast  region  of 
Mexico  southward  nearly  to  Tampico.  It  thus  includes  the 
greater  part  of  the  State  of  Tamaulipas,  and  the  southeastern 
part  of  the  State  of  Nuevo  Leon.  Among  mammals  the  follow- 
ing distinctively  tropical  forms  are  either  limited  in  their  north- 
ward range  by  the  Tamaulipan  Fauna,  or  extend  but  a  little  way 
beyond  it : 

Tatusia  novcmcinctus,  Nasua  narica, 

Heteromys  alleni,  ?  Putorius  brasiiiensis  frenatus, 

Dipodomys  pMllipsii,  Felis  eyra, 

SigmodoD  hispidus  texianus,  "    yaguarandi, 

Oryzomys  aquaticus,  "    onca, 

Sitomys  iDeamsii.'  "    pardalis, 

Aulapha  intermedia, 

The  last  two  have  been  reported  from  as  far  north  along  the 
Texas  coast  as  the  Brazos  River,  but  they  are  tropical  rather  than 
warm  temperate  species.  DUotyles  tajacu  also  properly  belongs 
here,  though  ranging  a  tittle  further  to  the  northward  than  do  the 
others. 

Among  tropical  birds  that  here  reach  their  northern  limit  are 
the  following  : 

Podiceps  dominicus,  Myiozetetes  texensis, 

Orlalis  vetula  maccalli,  Xanihoura  luiuosa, 

Kagyptila  albifrons,  Kmbernagra  mlivirgata. 

Buteo  albicandatus,  %iorophila  morelleti  sharpei, 

Crotophaga  sulcirostris,  Euphonia  eleganEissima, 

Trogon  ambiguus,  Vireo  flavoviridis, 

Nyctidromus  albicollis  merrilli,      Compsothlypis  nigrilora, 

Amazilia  fuacicaudata.  (ieothlypis  poliocephala  palpebralis, 

"       cervinivcnlris,  Kasileulenis  culicivoni.s, 

Pitangus  derbianus,  Harporhynchus  longirositris  sennetti. 

The  Tamaulipan  Fauna  has  fewer  distinctively  tropical  types 
than  would  be  expected  from  its  low  altitude  and  geographical 
position.    This  is  doubtless  due  to  the  extreme  aridity  of  the 
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country,  since  in  the  torest  regions  further  inland  under  the  same 
parallels  Trogons,  Motmots  and  Parrots  occur  to  a  much  greater 
extent  than  in  the  arid,  nearly  treeless  coast  region. 


Tabular  Synopsis  of  the  Faunal  Areas  of  North  America. 

( Arctic. 
Realms.  ■!  North  Temperate. 
(  American  Tropical, 

J  North  American.  <A'rwM  Temperate  Realm. 
Central  American.  (  ,  ^„,„-,„_  t,^:,.,i  c.^i... 
Anlillean.  (  <Am,rt€<in  Tr^xcal  Realm. 


[  Appalachian. 


-  Wiwm  Temperate  Subregiot 

f  t=L  Humid  Pravittie. 

\  ^Arid  Province. 


1  Great  Plains.  ) 
DlBTRiCTB.  \  (ireat  Basin.     [■  =Campestrian  Su/-fro 
[  Pacific  Coast.  ) 


Barren  Ground. 
Alaskan -Arctic. 
Aleutian. 
Hudsonian. 

Sitkan. 
Alieghanian. 

Louisianian. 

Floridian. 

Tamaiilipan. 


lf«mid  Warm    Temperate. 
Tropieal. 
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Article  XV.— CATALOGUE  OF  GALL-PRODUCING 
INSECTS  FOUND  WITHIN  FIFTY  MILES  OF  NEW 
YORK  CITY,  WITH  DESCRIPTIONS  OF  THEIR 
GALLS,  AND  OF  SOME  NEW  SPECIES. 

By  William  Beutenmuller. 

This  catalogue  is  based  mainly  upon  specimens  of  galls  in  the 
collection  of  the  American  Museum  of  Natural  History,  which 
were  gathered  by  me  during  1889-92  influsive,  when  collecting 
entomological  material  for  the  Museum  and  for  the  Jesup 
Collection  of  '  Economic  Entomology.'  To  make  the  catalogue 
as  complete  as  possible  I  have  also  added  such  species  as  have 
already  been  recorded,  or  reported  to  me  as  having  been  taken 
within  the  area  specified.  It  was  originally  my  intention  to  also 
incorporate  the  descriptions  of  the  gall-flies,  whenever  known, 
.  but  for  various  reasons  I  have  omitted  them  from  the  present 
catalogue. 

The  vegetable  deformations  called  gaUs  are  produced  by  insects. 
Generally  an  egg  is  inserted  in  a  bud,  a  leaf,  a  root,  or  some 
other  part  of  the  plant,  and  the  presence  of  this  foreign  body 
among  the  vegetable  cells  causes  an  abnormal  growth  of  a  definite 
shape.  The  variety  of  galls  in  respect  to  structure  and  substance 
is  very  great.  Every  species  of  gall-producing  insect  attacks  its 
own  particular  plant  and  a  particular  part  of  that  plant,  and 
produces  a  gall  of  a  definite  and  uniform  structure. 

The  galls  enumerated  in  this  catalogue  are  produced  by  insects 
belonging  to  the  following  orders:  (i)  Hymenoptera  (Cynipids 
and  Tenthrenidee) ;  (z)  Diptera  (Cecidomyids  and  Trypetidse) ; 
(5)  Hemiptera  (Aphidae  and  Psyllidse);  (4)  Arachnida  (Mites). 
Besides  these  groups,  which  are  the  principal  gall -producers, 
some  few  species  of  other  insects  also  produce  gall-like  excres- 
cences. 

I  am  fully  aware  that  this  catalogue  is  incomplete,  and  that  a 
considerable  number  of  species  will  yet  be  added  as  soon  as  we 
have  a  better  knowledge  of  the  species  of  gall-insects  found  in 
the  vicinity  of  New  York  City. 

iHi] 
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The  figures  accompanying  this  catalogue  were  drawn   from 
nature  by  Mr.  R.  Weber,  and  are  all  natural  size. 

HYMENOPTERA. 

CYNIPID^. 

Rhodites  bicolor  {Harris). 

Plate  IX,  Fic  r. 


Round,  covered  with  numerous  long  prickly  spines,  almost  as 
long  as  the  diameter  of  the  gall,  Tn  summer  the  gall  is  yellowish 
green,  and  is  sometimes  tinged  with  red.  The  perfect  insect  was 
briefly  described  by  Harris  (1.  c),  and  a  detailed  description  was 
given  by  Osten  Sacken  (I.  c).  Harris's  types  are  in  the  collection 
of  the  Boston  Society  of  Natural  History.  The  species  is  com- 
mon on  the  twigs  of  different  kinds  of  wild  roses,  growing  in 
clusters  of  two  or  more.     Common. 

Numerous  specimens.     Coll.  Am.  Mus.  Nat  Hist. 

Rhodites  ignota  Osten  Sacken. 
Pi-ATK  IX,  Fig.  a. 
Rkodilis  igneta  Osten  Sacken,  Proc.  Em.  Soc.  Phil.  Vol.  II,  pp.  43,  49. 

This  gall  is  round,  about  the  size  of  a  pea,  and  covered  with  a 
white  mealy  substance.  Sometimes  two  or  three  of  these  galls 
coalesce,  thus  forming  an  elongated  mass  of  more  irregular 
shape.  In  texture  the  gall  is  hard  and  woody,  and  each  contains 
several  cells.  I  have  taken  it  plentifully  on  the  leaves  of  Rosa 
Carolina,  in  September,  at  West  Farms,  New  York  City. 

Two  examples.     Coll.  Am.  Mus.  Nat.  Hist, 

Rhodites  radicum  Osten  Sacken. 

Plate  IX,  Fir.  3. 

fUmditts  raduuiH  OsTEN  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  U,  j^.  43,  46. 

Found  at  the  roots  of  various  kinds  of  wild  roses.  The  gall  is 
irregularly  rounded,  and  with  a  deep  depression  above  and  below 
at  the  place  of  attachment  to  the  roots.     It  is  smooth  and  red- 


jyGoo'^lc 


No.  I.]         BeutenmiiJler,  Catalogue  of  Gall  Insects.  247 

dish  brown  in  color.  The  inside  is  composed  of  a  pithy  sub- 
stance, and  contains  numerous  cells.  Taken  on  Staten  Island  by 
Mr.  Wm.  T.  Davis  and  myself. 

Six  specimens.    Coll.  .\m,  Mus.  Nat.  Hist. 

Rhodites  globulus,  n.  sp. 
Plate  IX.  Kig.  4. 

This  is  certainly  the  unnamed  gall  described  by  Osten  Sacken 
<Proc.  Ent.  Soc.  Phil.,  Vol.  11,  p.  42). 

The  gall  is  smooth,  rounded  and  rises  at  each  end  abruptly 
from  the  branch.  In  substance  it  is  rather  soft  and  corky,  with 
numerous  cells  inside.  In  form  it  is  sometimes  more  or  less 
oblong  or  is  almost  round,  and  measures  from  three-quarters  of 
an  inch  to  an  inch  and  a  half  in  length  and  is  about  three  quar- 
ters of  an  inch  in  diameter.  Found  on  Swamp  Rose  {Rosa 
Carolina)  on  Staten  Island. 

IJALl^FLV.  Male. — Head  jet  black,  not  shining,  rugoseiy  pjnctate.  An- 
teonx  blacli.  Thorax  deeply  corrugated,  jet  blact  above  and  below.  Legs 
black  with  joints  and  larsi  yellowish  brown.  Body  shining  black,  finely 
punctured.     Length,  3  mm. 

Female. — Differs  from  the  male  by  having  only  the  posterior  pair  of  legs 
marked  with  black  and  the  two  other  pairs  wh<dly  yellowish  brown.  It  is  also 
larger,  with  the  anal  valve  considerably  longer.     Length,  5  mm. 

Described  from  one  male  and  one  female.  Types  Coll.  Am. 
Mus.  Nat.  Hist. 

Rhodites  dichlocenis  {Harris). 

Plate  [X,  Fio.  5. 


This  gall  is  an  elongated,  hard,  woody  swelling,  gradually  taper- 
ing at  both  ends.  It  occurs  on  the  branches  of  Rosa  Carolina.  The 
originator  of  the  gall  was  briefly  described  by  Harris  (1.  c.)  and 
accurately  characterized  by  Osten  Sacken  (1.  c).  Taken  at 
Kingsbridge,  N.  Y.,  and  on  Staten  Island.  Not  common.  I  have 
examined  the  type  specimen  of  the  gall  in  the  Museum  of  the 
Boston  Society  of  Natural  History. 

Several  examples.     Coll.  Am.  Mus.  Nat.  Hist. 
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Rhodites  verna  Osten  Saclun. 

PI.ATB  IX,  Fig.  6. 
Rkodiiis  verna  OsTiiN  Sacken,  Ptoc.  Ent.  Soc.  Fhil.  Vol.  I[,  pp.  41,  47. 

Taken  by  me  on  Staten  Island  on  the  Wild  Rose  (Rosalucida). 
The  gall  is  somewhat  allied  to  Rhodites  diMoeerus  Harr.  It  is 
oblong  or  rounded,  and  about  one-third  of  an  inch  long.  Some- 
times there  is  a  series  of  three  or  four  such  swellings  attached  lo 
each  other,  and  in  this  respect  differs  from  R.  dichlocerus.  The 
ligure  here  given  was  drawn  from  an  authentic  specimen  in  the 
Museum  collection. 

Rhodites  rosse  (ZiVin.). 

Cynipsrosa  l.iNN.  Syst.  Nat.  loth  Kdil.  Vol.  I,  p.  533. 

Rhadiles  resa  OsTEN  HrtcKEN,  Proc.  Ent.  Soc.   Phil.  Vol.  II,  p.  47  ;  Hartii:, 
Zeitschr.  f.  d.  Ent.  II,  1840,  p.  194. 

This  gall,  according  to  Osten  Sacken,  is  identical  with  the 
European  species,  where  it  is  well  known  under  the  name  of 
'  Bedeguar,'  said  to  mean  rose  apple.  In  this  country  it  occurs  on 
the  Sweet  Briar  {Rosa  Carolina).  It  is  composed  of  an  agglomer- 
ation of  hard  cells  around  a  branch,  and  is  wholly  covered  with 
long  and  dense  green  filaments,  forming  a  moss-like  mass  an  inch 
and  a  half  or  more  in  diameter,  t  have  taken  a  gall  of  a  similar 
nature  on  the  leaves  and  stems  of  the  common  Blackberry  (Ridms 
villosus)  and  which  probably  is  identical  with  Rhodites  rosie  Linn. 
Not  common. 

One  example.'    Coll.  Am.  Mus.  Nat.  Hist. 

Diastrophus  bassettii,  n.  sp. 

Platk  IX.  Fio.  7. 
The  gall  of  this  species  was  found  by  Mr,  W.  T.  Davis  on 
Staten  Island,  on  the  stems  of  the  Trailing  Blackberry  {Rubus 
canadensis  f).  It  is  irregularly  rounded  or  somewhat  elongated, 
and  grows  near  the  ground,  but  not  beneath  the  surface  as  does 
D.  radicum  Bass.  In  color  it  is  greenish,  and  is  tinged  with  red. 
Inside  there  are  numerous  rounded  cells  in  the  pithy  substance 
of  which  the  gall  consists.  Mr.  H.  F.  Bassett  informs  me  that 
he  also  found  this  gall  many  years  ago  on  the  stems  of  the  '  Trail- 
ing Blackberry,'  but  did  not  secure  the  gall-Hies  and  therefore 
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did  not  describe  it.  The  gall  is  very  diiferent  from  that  of  D. 
radicum  Bass.,  under  which  name  it  has  been  known  to  me  for 
some  time  past,  but  comparing  it  with  type  specimens  of  D. 
radicum,  kindly  sent  me  by  Mr.  Bassett,  I  find  it  totally  different. 
Id  cutting  open  one  of  the  galls  I  found  two  mature  flies  and 
several  partly-developed  specimens. 

The  (lies  may  be  described  as  follows  ; 

Head  jet  black,  very  shining,  with  a  number  of  shaUow  punctures,  in  each 
of  which  is  a  very  short  yellowish  hair.  Mouth  parts  pitchy  brown.  Thorax 
shining,  smooth,  jet  black,  with  two  deep  longitudinal  grooves;  scutellum  less 
shining  and  deeply  corrugated,  as  are  also  the  sides  and  extreme  anterior  por- 
tion of  the  thorax.  Antennae  testaceous,  thirteen-jointed  ;  first  joint  elongated, 
much  thicker  at  the  exireme  end  than  at  the  base  ;  second  joint  almost  glot>uUr 
and  about  one-half  as  long  as  the  first ;  third  joint  slender,  longer  than  the  first, 
becoming  slightly  thicker  toward  the  apei ;  fourth  to  sixth  joints  about  the 
same  site  and  shorter  than  the  third  ;  the  remaiaing  joints  are  still  somewhat 
smaller,  but  are  about  the  same  size  ;  last  joint,  bud-shaped.  Tbe  anlennse  are 
also  sparsely  covered  with  short  yellowish  hair.  Body  jet  black,  shining.  Legs, 
testaceous.     Two  males.     Length,  4  mm. 

Types  of  gall  and  Hies  in  Coll.  Am.  Mus.  Nat.  Hist. 

Diastropbus  cuscutzformis  Osten  Sacken. 

Yixn.  X.  Fig.  i. 

Diatlrephtu  cuaula/irrmis  Ostbn  Sacken,   Ptoc.   Ent.  Soc.   Phil.  Vol.  II, 

PP-  39.  45. 

This  gall  infests  the  branches  of  the  common  Blackberry  {Rubus 

villosus),  and  consists  of  globular,  woody,  seed-like  bodies.    They 

are  pressed  closely  together,  and  each  is  provided  with  more  or 

less  spines.     Not  common. 

Two  specimens.     Coll.  Am,  Mus.  Nat.  Hist. 

Diastropbus  nebuloSUS  Osten  Saeken. 
PuTE  X,  Fig.  a. 
Diastrephui  tttbulesut  Osten  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  II,  p.  36  ; 
RiLEV,  Am.  Ent.  Vol.  II,  p.  159;  Fuller,  Am.  Ent.  Vol.  HI,  p.  63; 
Saunders,  Ins.  Inj.  Fruit,  p.  3tS. 

This  large  swelling  Is  found  on  the  canes  of  the  Blackberry 
{Rubtts  villosus).  It  is  about  two  or  three  inches  long,  and  when 
immature  is  dark  green,  turning  red  or  reddish  brown  as  the 
season  advances.     It  is  oblong  in  form,  with  the  surface  some- 
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what  uneven,  with  deep  longitudinal  furrows,  which  divide  the 
gall  .more  or  less  completely  into  four  or  five  parts.  Inside  there 
are  numerous  oblong  cells,  each  containing  a  single  larva,  which 
is  about  nne-tenth  of  an  inch  long,  white,  with  the  mouth  parts 
and  the  spiracles  and  an  oval  spot  on  each  side  behind  the  head 
of  the  same  color.  The  perfect  insect  emerges  in  spring  the 
following  year.     Very  common. 

Numerous  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Diastrophus  potentillx  Sussttt. 

Diaslrapkus  polenliUa  Bassktt,  Proc.  Ent.  Soc,  Phil.  Vol.  Ill,  p.  689. 

Found  on  the  axils  of  the  leaves  of  Potentilla  canadensis.  In 
summer  the  gall  is  green,  and  when  dry  is  of  a  spongy  substance. 
Each  gall  contains  a  single  cell.  It  is  round  or  oblong  in  shape 
and  measures  about  one-third  of  an  inch  in  diameter.  Not  com- 
mon. Taken  at  Fort  Lee,  N.  J.,  Astoria,  L.  I.,  and  Staten 
Island. 

Atnphibolips  confluentus  {Harris). 
Plate  X.  Ym.  4. 

Cynips  cenfiuentus  Harris,  Kep.  Ins.  Inj.  Vegel.  ist  lid.  1S41,  p.  397. 
Cyntps  coHfiuem  Harris,  Rep.  Ins.  Inj.  Vegel.  2d   Ed.  1852,  p.  433;  iiiJ.yd 

Ed.   1863,  p.  546;  OsTEN  Sacken,  Proc.  Ent.  Soc   Phil.  Vol.  1,  p.  53; 

Walsh.  Proc.  Ent.  Soc.  Phil.  Vol.  11,  p.  481. 
Cynifi  aticulata  Osten  Sacken,  Proc.  Ent.  Soc.  Phil. Vol.  1,  p.  56,  345  ;  itid. 

Vol.  IV,  p.  354:  Walsh,  Proc.  Ent.  Soc.  Phil.  Vol.  II,  pp.  443,  461,  481 ; 

Am.  Ent.  Vol.  II,  p.  330;  Walsh  &  Rilbv,  Am.  Ent.  Vol.  I,  p.  103. 
Cyitipi  cecHnea  Osten  Sacken,  Proc.   Ent.  Soc.  Phil.  Vol.  I,  pp.  243,  34S  ; 

ibid.  Vol.  IV,  p.  354 ;  Walsh,  Proc.  Ent.  Soc.  Phil.  Vol.  H.  p.  481. 
Amphibolips  eotcineic  Ashmead,  Trans.  Am.   Ent.   Soc.  Vol.    XII,  p.  394 ; 

Packard,  5th  Rep.  U.  S.  Ent.  Com.  p.  104. 
Cympi  spoHgifica  Osten  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  I,  pp.  344.  34S  ; 

ibid.  Vol.  IV,  p.  347  ;  Walsh.  Proc.  Ent.  Soc.  Phil.  Vol.  II,  pp.  443. 453  ; 


Packard,  jth  Rep.  U.  S.  Ent.  Com.  ) 
This  well-known  gall  is  very  common  in  this  vicinity,  and 
makes  its  appearance  early  in  May,  as  soon  as  the  leaves  put 
forth,  on  different  kinds  of  oaks,  belonging  to  the  red  oak  group, 
and  is  fully  grown  in  a  few  weeks.  It  is  popularly  known  as 
'  Oak-apple '  or  '  May-apple,'  owing  to  its  resemblance  to  a  small 
apple.  The  gall  measures  from  one  to  two  inches  in  diameter, 
and   is  more  or  less   smooth  and  globular,   sometimes  slightly 
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elongated.  Inside  it  is  filled  with  a  spongy  substance  in  the 
centre  of  which  is  a  hard  kernel  containing  the  larval  cell.  When 
fresh  the  gall  is  a  pale  green,  soft  and  succulent,  with  the  con- 
tents whitish.  But  later  in  the  season  the  shell  becomes  brown, 
hard  and  brittle,  with  the  kernel  woody  and  the  spongy  substance 
dark  brown,  but  remaining  »oft. 

From  a  certain  number  of  these  galls  emerge,  by  the  middle  of 
June,  both  male  and  female  gall-flies.  These  have  been  named 
by  Osten  Sacken,  Cynips  (Amphibolips)  spongifica.  The  gall-flies 
which  emerge  in  October  or  the  following  spring  are  all  females, 
and  have  been  named  Cynips  (Amphibolips)  aciculata  by  the  same 
author,  but  they  have  been  proven  by  the  late  B.  D.  Walsh  to  be 
merely  a  dimorphous  female  of  the  former,  A.  aciculata  and  A. 
spongifiea  were  supposed  by  Osten  Sacken  to  be  two  different 
species  and  to  occur  on  the  Black  Oak  {Quercus  tittctoria)  only.  I 
have,  however,  bred  specimens  of  the  autumnal  form  {A.  aci- 
culata) from  galls  which  1  found  on  Red  Oak  (Quercus  ru^ra). 
Scarlet  Oak  (Quercus  cocctnea).  Black  Oak  (Qaercus  tinetoria)  and 
Black-jack  Oak  {Qitercus  nigra),  which  I  am  unable  to  separate 
from  an  authentic  specimen  of  A.  aciculata  deposited  in  the 
Museum  by  Baron  Osten  Sacken  some  years  ago.  I  have  also 
e:tamined  Harris's  type  of  C  confluentus  in  the  collection  of  the 
Boston  Society  of  Natural  History,  and  find  it  to  be  identical 
with  A.  aciculata  O.  S.,  over  which  the  name  A.  conflutntus  has 
precedence. 

A.  coccinea  O.  S.  was  described  from  the  gall  only,  and  Walsh 
(Proc.  Ent.  Soc.  Phil.,  Vol.  II,  p.  447),  was  certainly  correct  in 
uniting  it  with  A.  spongifiea. 

Amphibolips  inanis  {Osten  Sacken). 
Plate  X,  Fig.  5. 

Callaspi4a  confiuaa  Fitch.  5tl>  Rep-  Nox.  Ins.  in  Trans.  N.  Y.  Stale  Agricul. 

Soc.  1858,  p.  817. 
Cynips  inatas  Osten  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  1,  p.  58,  343,  and 

Vol.  IV,  p.  354 :  Walsh,  Proc.  Ent.  Soc.  Pliil.  Vol.  II,  p  457  ;  Am.  EnC. 

Vol.  H,  p.  331  ;  Walsh  &  Riley,  Am.  Ent.  Vol.  I,  p,  105. 
Ampkibatips    inanis  Ashmkad,   Trans.   Am.    Ent.   Soc.  Vol.    XII,   p.    394; 

pACKARn,  sth  Rep.  IT.  S.  Enl.  Com.  p.  104. 

The  outside  of  this  gall  shows  no  difference  from  that  of  the 
preceding  species,  except  in  being   considerably  smaller.     The 
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internal  structure,  on  the  contrary,  distinguishes  it  at  once. 
Instead  of  being  filled  with  the  spongy  substance,  as  in  A.  con- 
fiuentus  Harr.,  this  gall  is  almost  empty ;  the  larval  cell  being  kept 
in  its  central  position  by  a  certain  number  of  whitish  filanaents 
which  radiate  from  it  to  the  shell.  Found  in  May  on  the  leaves 
of  the  Scarlet  Oak  {Quereus  cocctnea)  and  Red  Oak  {Quereus 
rubra).  Not  common.  West  Farms,  N.  V.,  Fort  Lee,  N.  J.,  and 
Staten  Island. 

Two  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Amphibolips  ilicifolix  (Bassett). 

Plate  X,  Fig.  6. 

Cymps  ilici/olia  Bassett,  Proc.  Ent.  Soc.  Phil.  Vol.  Ill.p.  6S1. 
Amphibolips  ilici/oHa   Ashmead,  Trans.  Am.  Ent.  Soc.  Vol.   XII,  p.  394  ; 
Packard,  5th  Rep.  U.  S.  Eat.  Com.  p.  105. 

Occurs  on  the  leaf  or  petiole  of  Quereus  ilicifolia.  It  is  elon- 
gated and  fusiform,  tapering  at  both  ends,  with  the  apex  some- 
what longer  and  more  slender  than  the  basal  portion,  and  is 
sometimes  considerably  curved.  The  gall  is  green  or  brownish, 
thin  and  brittle  when  dry,  with  an  elongated  kernel  inside,  held 
in  position  by  radiating  fibres.  Rare  in  the  vicinity  of  New  York. 
Taken  by  W.  T.  Davis  at  Tottenville,  S.  I.,  and  by  the  late  Hy. 
Edwards  at  Vineland,  N,  J. 

Three  examples.     Coll.  Am.  Mus.  Nat.  Hist, 

Amphibolips  prunus  {Walsh). 

Cynips  prunui  Walsh,  Ptoc.  Ent.  Soc.  Phil.  Vol.  Ill,    p.   639;  Walsh  & 

RiLEV,  Am.  Ent.,  Vol.  1,  p.  104. 
AniphiboUps  pruHut  Ashm&ad  ;  Packakd,  5th  Rep.  U.  S.  Ent.  Com.  p.  loj. 

In  the  latter  part  of  August  and  early  in  September  this  gall 
may  be  found  fully  developed,  and  growing  from  one  side  of  the 
acorn  of  the  Red  Oak  {Quereus  rubra)  and  Black  Oak  {Quereus 
tinctoria).  It  is  globular,  smooth,  and  fleshy,  but  is  solid,  and 
somewhat  resembles  a  plum.  Outside  it  is  of  a  bright  crimson 
and  internally  it  is  pinkish  shading  into  yellow  towards  the 
middle.  The  larva  lives  singly  in  a  cell  in  the  centre  of  the  gall, 
and  the  perfect  insect  emerges  in  May  the  following  year. 
According  to  Walsh  (Am.  Ent.,  I,  p,  i»4)  it  sometimes  remains  in 
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the  larva  state  for  two  years  and  does  not  eat  its  way  out  until 
the  end  of  the  third  year.  The  gall  measures  from  a  half  to  one 
inch  in  diataaeter.  Not  rare  in  this  vicinity.  I  have  taken  it  in 
abundance  at  Fort  Lee,  N.  J. 

Aodricus  (Callirhjrtis)  cornigenis  {flsUn  Sacken). 
Platb  X,  Fig.  3. 

Cynips  cornigera   Ostbn  Sacken,  Ptoc.  Ent.  Soc.  Phil.  Vol.  I,  p.  aji,  and 

Vol.  IV,  p.  358. 
Andricus  (CaHirhylW)  corm^era  Bassett,  Am.  Nal.  Vol.  XVI,  p.  346. 
Andritus  (Callirhylii)  comigerui  Ashmead,  Trans,  Am.  Ent.  Soc.  Vol.  XII, 

p.  394  ;  PACKAkD,  Stb  i^^.  ^'  S'  £"t.  Com.  p.  105. 

This  is  one  of  the  most  common  galls  found  in  the  vicinity 
of  New  York  City.  It  infests  the  branches  of  the  Pin  Oak 
(Quercus  paluslris)  and  is  often  found  by  the  hundreds  upon  a 
single  tree.  The  gall  is  irregularly  rounded  and  is  composed  of 
a  woody  substance,  with  numerous  hom-like  protuberances, 
through  which  the  galt-Aies  make  their  escape.  Internally  there 
are  numerous  cells,  each  containing  a  single  larva.  The  perfect 
insect  emerges  from  the  gall  early  in  spring.  The  gall  also 
occurs  on  the  Scrub  Oak  {Quercus  ilkifolid)  and  Black-jack  Oak 
(Quercus  nigra),  but  very  rarely. 

Numerous  specimens.    Coll.  Am.  Mus.  Nat.  Hist. 

Andricus  (Callirbytts)  puactatus  {Bassett). 

Cynips  punclala  Bassett,    Ptoc.  Eot.    boc.    Phil.   Vol.    II,   p.   324;  Ostbk 

Sacken,  Ptoc.  EdI.  Soc.  Phil.  Vol.  IV,  p.  35S. 
AndricHi  {Callirkytii)  punclala  Bassett,  Am.  Nat.  Vol.  XVI,  p.  346. 

AHdriius {Cai/iriyfis) paHclalus  ASHKKJiD,  Trans.  Am.  Ent.  Soc.  Vol.  XII,  p. 
294  ;  Packard,  jth  Rep.  U.  S.  Ent.  Com.  p.  105. 

Closely  allied  to  Andruus  cormgerus  0.  S.,  but  may  be  readily 
separated  from  this  species  by  the  absence  of  the  hom-like  pro- 
tuberances. It  is  one  of  the  most  conspicuous  galls,  and  by  its 
abundance,  wherever  it  occurs,  it  deforms  the  trees  and  does 
considerable  injury.  Sometimes  the  gall  is  found  singly,  but 
often  a  number  of  them  may  be  seen,  in  more  or  less  proximity, 
on  the  same  twig.  It  is  composed  of  a  woody  substance  and 
internally  there  are  a  number  of  cells,  as  in  A  carnigerus  O.  S.  I 
have  taken  the  gall  in  abundance  at  Cold  Spring  Harbor,  L.  I.,  on 
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the  Black-jack  Oak  (Q.  nigra  L  ).  It  is  also  found  on  the  Scarlet 
Oak  {Q.  coccima").  Red  Oak  (Q.  rubra),  and  Scrub  Oak  {Quercus 
ilicifolia). 

Two  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Andricus  (Callirhytis)  seminator  {Harris). 

Cynips  itminalor  Harris,  Rep.  Ins.  Inj.  Veget.  1st  Edit.  p.  399;  Fitch,  jth 

Rep.  Nox.  Ins.  Trans.  N.  V.  Agrieul.' Soc.  1858,  p.  813;  Walsh  &  Rilkv, 

Am.  Ent.  Vol.  I,  p.  250,  and  Vol.  II,  p.  71. 
AnJrUus  siminater  Osten  Sackrn,  ftoc.  Ent.  Soc.  Phil.  Vol.  IV,  p  379. 
Andricus  (CalHrhyti!)  seminator   Bassett.   Am,     Nat.   Vol.    XVI,   p.   246; 

AsiiMEAD.  Trans.  Am.  Ent.  Soc.  Vol.  XII,  p.  294  ;  Packard,  5th  Rep. 

U.  S.  Enl.  Com.  p.  loj. 

This  gall  is  found  in  June  growing  on  small  twigs  of  the  White 
Oak  {Quercus  alia).  It  is  composed  of  a  woolly  substance,  and 
is  irregularly  rounded.  Inside  are  numerous  seed-like  bodies 
adhering  around  the  twig,  and  very  much  resembling  canary  seeds. 
The  gall  is  pure  white  or  white  tinged  with  red,  but  towards  the 
middle  of  the  summer  assumes  a  rusty  brown  shade.  It  measures 
from  one  inch  to  about  two  inches  and  a  half  in  diameter.  Com- 
mon. 

Two  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Andricus  (Callirhytis)  futilis  {Oste/i  Sacken). 

Platk  XI,  Fig,  i. 

Cyitips  futilis  Osten  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  I,  p.  63. 
Andricus  fulilit  Osten  Sackbn,  Proc.  Ent.  Soc.  Phil.  Vol.  IV,  p.  379. 
Andricus  {Callirhylis)  fulilis  SK^^EtT.  \ta.  Nal.  Vol.  XVI,  p,  146  ;  AsKMEAU, 

Trans.  Am.   Ent.  Soc.  Vol.  XII,  p.  294  ;  Fackaud,  5th  Rep.  U.  S.  Enl. 

Com.  p.  105. 

This  gall  is  a  pale  green,  rounded,  somewhat  flattened,  and 
projects  on  both  sides  of  the  leaf.  Inside  there  are  two  or  three 
seed-like,  oblong  kernels,  kept  in  position  by  some  whitish  fila- 
ments. It  appears  early  in  May  on  the  leaves  of  the  White  Oak 
(Quncus  alha)  and  is  fully  grown  about  the  middle  of  the  month 
or  early  in  June.  The  perfect  insect  emerges  in  the  latter  part 
of  June  or  early  in  July,  when  the  gall  becomes  dry  and  changes 
to  a  light  brown  color.     Very  common. 

Numerous  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 
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Andricus  (Callirhytis)  papillatus  {Osten  Saeken). 


p.  295  :  PACKAkD,  5th  Rep.  U.  S,  Eat.  Com.  p.  105. 

Occurs  in  numbers  on  the  same  leaf  on  the  Chestnut  Oak 
(Quercus  primts).  The  gall  is  rounded  and  projects  on  both  sides 
of  the  leaf;  it  is  somewhat  nipple -shaped,  and  is  enclosed  in  a 
reddish  aureola  on  the  under  side,  which  is  very  characteristic 
and  by  means  of  which  it  can  be  separated  from  the  preceding 
species.  Inside  the  gall  are  two  or  three  kernels  each  containing 
a  single  larva.  It  is.found  in  May  and  the  perfect  insect  emerges 
in  June.  Probably  this  and  the  preceding  species  are  the  same, 
attacking  two  kinds  of  oaks.     Not  common. 

Several  examples.     Coll.  Am.  Miis.  Nat.  Hist. 

Andricus  (Callirhytis)  similis  {Basseti). 

PtATE  XI,  Fig.  a. 

CytdpstimiSi  Bassett,  Proc.  Ent.  Soc.  Phil.  Vol.  HI,  p.  685, 

Amtricui    {CallirAytii)    similii    Basseti',    Am.    Nat.   Vol.   XVI,    p.    346  ; 

AsHMEAD,  Trans.  Am.  Ent.  Soc.  Vol.  XII,  p.  394:  Packard,  5th  Rep. 

U.  S.  Eat.  Com.  p.  lOS- 

In  general  appearance  this  gall  very  much  resembles  that  of 
C.  tuier  Fitch,  as  does  also  the  perfect  insect,  but,  according  to 
Mr.  Bassett,  it  is  evidently  a  different  species.  The  gall  is  club- 
shaped  and  woody,  growing  at  the  ends  of  small  limbs.  The 
apex  is  blunt  and  generally  turned  to  one  side,  covered  in  sum- 
mer with  a  few  leaves.  The  gall  is  rare  in  this  vicinity  and  is 
found  on  Quercus  ilicifoHa.  It  has  been  taken  by  W.  T.  Davis 
at  Tottenville,  S.  I.,  and  by  myself  at  Tom's  River,  N.  J. 

Several  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Andricus  (Callirhytis)  clavula  (Bassett). 

Plate  XI.  Fig.  3. 

Cynif]  arhor.TvrcH,  5th  Rep.  Nox.  Irs.  Trans.   N.  Y.   Aj{ricul.  Soc.   1858,  p. 

809;  Bassett,  Proc.  Ent.  Soc.  Phil.  Vol.  Ill,  p,  686. 
Cynipi  elavHla  Bassett,  Proc.   Ent.  Soc.  Vol.  IV,  p.  351;  Osten  Sackrn, 

Proc.  Ent.  Soc.  Vol.  IV,  p.  379. 
Andricus    (Callirhytis)    clavula    BASSETT,     Am.     Nat.    Vol.    XVI,    p,    246; 
ASHHEAD,  Trans.  Am.  Ent.  Soc.  Vol.  XII,  p.  394;  Packard,  5th  Rep. 
U.  S.  Ent.  Com.  p.  105. 
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Forms  a  club-shaped  gall  at  the  tips  of  the  twigs  of  the  White 
Oak  {Quercus  alba).  Early  in  summer  it  is  green  ;  in  winter  it  is 
of  the  same  color  as  the  twig,  and  is  very  hard  and  woody.  Very 
common. 

Numerous  examples.    Colt.  Am.  Mus.  Nat.  Hist. 

Andricus  (CalHrhytis)  palustris  {Osten  Sacken). 

Cynips  fahiitris  Osten  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.   I,  p.  62,  and  Vol. 

Ill,  p.  359  ;  Trans.  Am.  Ent.  Soc.  Vol.  Ill,  p.  54. 
Andrieus  {Callirhylh)  faluitris   Bassett,   Am.    Nat.   Vol.    XVI,    p.    246 ; 

AsiiMEAD,  Trans.  Am.  Knl.  Soc.  Vol.  XII,  p.  294  ;  Packard,  jth  Rq). 

U.  S.  Knt.  Com.  p.  105. 

The  shell  of  this  gall  is  green  and  succulent.  Inside  it  is 
hollow,  with  a  small  whitish  globular  body  of  about  one-tenth  of 
an  inch  in  diameter,  containing  the  larva,  and  rolls  freely  about, 
not  being  fastened  to  the  shell.  The  gall  is  globular,  measures 
about  one-half  inch  in  diameter,  and  occurs  on  the  buds  and 
young  leaves  of  the  Pin  Oak  {Qwrcus  palustris)  early  in  May. 
The  perfect  insect  emerges  about  the  middle  of  May.  Very 
common  in  Central  Park  and  at  Astoria,  L.  I, 

Andricus  sitii^laris  (Basset/). 
Plate  XI,  Fio.  4. 

Cynips  singularis  Bassbtt,   Proc.   Ent.   Soc.   Phil,   Vol.  II,  p.  396  ;  OsTEN 

Sacken.  Proc,  Ent.  Soc.  Phil.  Vol.  IV,  p.  355, 
Andricus  singularis  Bassett,  Am.  Nat.  Vol.  XVI,  p.  346  ;  Ashuead,  Trans. 

Am.  Ent.  Soc.  Vol.  XIl,  p.  295  ;  Packard,  sih  Kep.  U.  S.  Ent.  Com. 

p.  105. 

This  gall  may  be  found  in  the  early  part  of  June,  infesting  the 
leaves  of  the  Red  Oak  {Q.  rubra).  It  is  smooth,  thin,  and  varies 
in  diameter  from  a  quarter  to  one-half  an  inch.  Each  gall  has 
an  oblong  cell  in  the  centre,  which  is  held  in  place  by  radiating 
fibres.  There  is  seldom  more  than  one  gall  on  each  leaf,  although 
two  and  even  three  are  occasionally  met  with.  The  gall  reaches 
its  full  development  with  the  leaf,  .ind  the  perfect  insect  emerges 
in  July.  At  first  the  gall  is  green  and  succulent,  but  turns  brown 
and  becomes  brittle  later  in  the  season.  In  general  appearance 
this  gall  resembles  Amphibolips  inanis  O.  S.,  but  may  be  readily 
distinguished  by  its  small  size. 

Several  examples.     Coll.  Am.  Mus.  Nat.  Hist. 
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Andricus  petiolicola  {BasseU). 

Plate  XIII,  Fic,  a. 

Cynipi piHelicoUi  Bassett,  Ppoc.  Ent.  Soc.  Phil,  Vol.  II.  p.  325. 

AnJrutu  peHaluela  Osten  Sacken,  Proc.   Ent.   .Soc.   Phil.  Vol.  IV,  p.  379  ; 

Bassett.  Am.  Nal.  Vol.  XVI,  p.  246  ;  Ashmead.  Trans.  Am.  Enl.  Soc. 

Vol.  XII,  p.  aqs  :  Packard,  sth  Kep.  U.  S.  Ent  Com.  p.  105. 

This  gall  affects  the  petiole  at  the  base  of  the  leaf  and  some- 
times also  the  mid-rib.  It  is  found  on  the  White  Oak  (Quereus 
alba).  Chestnut  Oak  (Quercus prtnus).  Swamp  White  Oak  (Quercus 
bieolor)  and  Post  Oak  (Quercus  obtusiloba).  It  is  rounded  or  club- 
shaped,  and  is  of  a  woody  texture ;  contains  a  number  of  cells. 
Early  in  the  season  it  is  green,  but  later  becomes  brown. 
Common. 

Numerous  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

Andricus  lana  (Fitek). 
PijiTE  XI,  Fig,  5. 

Cynifit  lana  FiTCH,   5th   Rep.   Nox.   Ins.   Trans.   N.  Y.  State  Agricul.   Soc. 

1858.  p.  814. 
AnJriim  lana  AsHMKAD.  Trans.  Am.  Enl.  Soc.  Vol.  XII,  p.  395  ;  Packard, 

5lh  Rep.  U.  S.  Ent,  Com.  p.  105. 

The  oak-wool  gall  is  found  upon  the  principal  veins  on  the 
undersides  of  the  leaves  of  the  White  Oak  {Quercus  alda).  It 
very  much  resembles  a  small  mass  of  wool,  and  is  white  or  buS 
colored.  Internally  this  mass  is  composed  of  numerous  small 
seed-like  capsules  of  a  bright  chestnut  color,  crowded  together 
and  attached  by  their  lower  ends  to  the  vein  of  the  leaf. 
Common. 

Coll.  Am.  Mus.  Nat.  Hist. 

Cynips  (?)  prinoides,  n.  sp. 
Plate  XI,  Fig.  6. 
A  number  of  galls  of  this  species  were  collected  by  me  at  Tom's 
River,  New  Jersey,  from  the  upper  sides  of  the  leaves  of  the 
Dwarf  Chestnut  Oak  (Quercus  prinoides)  in  the  latter  part  of 
August  and  early  in  September.  The  gall  is  globular  and  about 
one-half  inch  in  diameter,  and  is  covered  with  numerous  cone- 
like  projections.  When  fresh  it  is  light  green  tinged  with  red. 
[Deeemiir,  iSgt.]  J7 
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Inside  is  a  single  cell  in  which  the  larva  lives.  I  did  not  suc- 
ceed in  raising  any  flies  from  the  galls,  but  have  found  in  cutting 
open  one  of  them  an  apparently  mature  female  specimen,  which 
I  describe  as  follows : 

Sub-apterous ;  head,  pitchy  black,  opaque,  rugosely  punctured ;  eyes  also 
pitchy  black,  finely  reticulated,  and  surrounded  with  a  rather  broad  reddish  brown 
ring.  Antenns  black,  thirteen  jointed,  with  the  first  four  joints  elongated  and 
about  the  same  lengfth  ;  the  remaining  joints  gradually  decrease  in  size.  I'horax 
dull  reddish  brown,  darker  in  color  at  the  sides,  and  deeply  but  finely  punctate. 
L(^  shining,  reddish  brown,  with  a  few  short  yellowish  hairs,  which  are  also 
present  on  the  head  and  thorax.  Body  jel  black,  very  shiny  ;  ovipositor  with  a 
few  light-colored  hairs.  On  the  underside  of  the  body,  a  little  beyond  the 
middle  and  in  close  proximity,  are  two  bunches  of  rather  long  yellowish  hairs. 
A  few  very  short  hairs  of  the  same  color  are  also  present  on  the  underside  of 
the  body  at  the  base.     Len^h,  3.5  mm. 

I  place  the  species  only  provisionally  in  the  genus  Cymps. 

Cynips  strobilana  Osten  Sacken. 

Plate  XII,  Fic.  6. 

Cynips  itroHlamt  OsTEN  Sacken,  Proc.  Ent.  Soc.  Phil.  1,  p.  354;  Bassbtt, 
Proc.  Ent,  Soc  Phil.  II!,  p.  690;  Asmmead,  Trans.  Am.  Enl.  Soc.  Vol, 
XII,  p.  295. 

This  gall  consists  of  a  number  of  wedge-shaped  bodies, .closely 
packed  together,  with  their  pointed  bases  attached  to  a  common 
centre.  These  wedges  are  hard  and  corky,  and  break  off  very 
easily  when  the  gall  is  dry.  Each  of  them  contains  a  hollow 
kernel  with  a  plump  larva  inside.  According  to  Osten  Sacken 
this  gall  is  evidently  produced  by  the  sting  of  the  insect  on  the 
single  leaves  of  a  bud,  each  leaf  growing  into  the  shape  of  a 
wedge.  It  occurs  on  the  tip  of  the  twigs  of  the  Swamp  Oak 
i^Q.  bicolor\  and  is  rare  in  this  neighborhood. 

One  specimen.     Coll.  Am.  Mus.  Nat.  Hist. 

Cynips  pisiun  Fitch. 

Cynips  f-i sum  Fitch,  sih  Rep.  Nox,  Ins,  N.V.  Trans.  N.Y.  Agri.  Soc.  XVI II, 
p.  8i3  ;  Osten  Sacken,  Proc.  Ent.  Soc.  Phil,  Vol,  I,  p,  5g;  Ashmead. 
Trans.  Am.  Ent.  Soc.  Vd.  XII,  p.  303, 

Common  on  the  veins  of  the  upper  or  underside  of  the  leaves 
of  the  White  Oak  (Q.  alba).    The  gall  is  about  the  size  of  a  pea. 
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which  it  very  much  resembles  in  general  appearance.  Its  surface 
is  finely  nettled  with  fissures  or  cracks  and  intervening  elevated 
points,  like  the  surface  of  a  strawberry.  Inside  there  are  usually 
two  cavities  divided  in  the  centre  by  a  thin  partition.  The  gall 
is  pale  greenish  yellow  tinged  on  one  side  with  red.  It  may  be 
found  fully  developed  in  June  and  July. 

Several  examples.     Coll.  Am,  Mus.  Nat.  Hist. 

Acraspts  erinacei  { Walsh). 

P1.ATE  XU,  Fig.  i. 

Cynips erifotei  WALSH,  Proc.  Ent.  Soc.  Phil.  Vol.  II,  p.  483. 

Atraspis  erinarei  Mavr,  Genera  der  Gallbew.  Cynipid.j).  ag  ;  Bassett,  Am. 


Int.  Vol.   XVI,  p.   246  ;  ASHMEAD,  Trans.  Am.  Enl.  Soc.  Vol.  XII,  p. 
>9S :  Packard,  stb  Rep.  U.  S.  Eot.  Com.  p.  106. 

This  gall  appears  in  June  and  July  on  the  leaves  of  the  White 
Oa.V.  {Quereus  alia),  ^nA  is  fully  developed  in  August  and  Septem- 
ber. It  is  attached  by  a  single  point  to  the  leaf,  and  generally 
grows  on  one  of  the  principal  veins  on  the  upperside.  When 
fully  grown  the  gall  is  rounded  and  is  finely  netted  with  fissures 
and  covered  with  rather  long  spines.  It  is  yellow  or  greenish 
yellow  with  the  spines  bright  red,  especially  so  when  young. 

Six  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

Biorhiza  forticomis  {Walsh). 
Plate  XIII,  Fic.  3. 

Cymfs  ficMt  Fitch,  5th  Rqt.  Nox.  Ids.  Trans.  N.  V.  Agricul.  Soc.  185S, 
p.  812;  OsTEN  Sacken.  Proc.  Enl.  Soc.  Phil.  Vol.  IV.  p.  368. 

Qmps  {Biarkita)  farlicitmia  Walsh,  Proc.  Enl.  Soc.  Phil.  Vol.  II,  p.  490. 

Terai  fertUomii  Osten  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  IV,  p,  379. 

Aeratpii  foTticorHii  Bassett,  Am.  Nat.  Vol.  XVI,  p.  246  :  Ashmrah,  Trans. 
Am.  Enl,  Soc.  Vol.  XII,  p.  296;  Packard,  5th  Kep.  U.  -S.  Enl.  Com. 
p.  107. 

These  galls  occur  in  a  dense  cluster  around  the  young  twigs  or 
tender  shoots  of  the  White  Oak,  and  each  is  moulded  to  the  shape 
of  those  pressing  against  its  sides,  and  somewhat  resembles  pre- 
served figs  packed  in  bo;(es,  hence  the  name  'Fig-gall.'  The  gall  is 
soft,  bladder-like,  and  inside  contains  a  single  cell,  held  in  place 
by  radiating  fibres.  It  is  pale  yellow,  often  beautifully  tinged 
with  bright  red.     In  winter  the  gall  is  of  the  color  of  a  faded 
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oak  leaf.  It  is  fully  grown  in  August.  The  gall  and  guest-fly 
have  been  named  by  Fitch  Cynips  ficus.  But  the  true  gall-maker 
was  discovered  later  by  Walsh  who  named  the  species  Biorhiza 
forticorms. 

.Several  examples.     Coll.  Am.  Mus.  Nat.  Hist, 

Biorhiza  hirta  {£assett). 

Cynips  hirla  Bassett,  Proc.  Ent.  Soc.  Phil.  Vol.  111.  p.  688  ;  Osten  Sacken, 

Proc.  Ent.  Soc.   Phil.  Vol.  IV.  p.  353. 
Teras  hirta  OsTEN  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  IV,  p.  379. 
Biorhiaa  hirta  Ashmead,  Trans.  Am.  Ent.  Soc.  Vol.  XII,  p.  296  ;  Packard, 

5th  Rep.  U.  S.  Ent.  Cora.  p.  106. 

This  gall  measures  about  one-quarter  of  an  inch  in  diameter. 
It  is  hard,  round,  with  a  line  papillose  surface  and  a  solid  radia- 
ting cellular  structure.  It  usually  grows  on  the  underside  of  the 
leaf  attached  to  one  of  the  larger  veins  by  a  very  short  pedicel, 
but  is  also  sometimes  found  on  the  upperside.  It  is  very  rare  in 
this  vicinity  and  is  found  on  Rock  Chestnut  Oak  (Q.  monticola). 
A  single  specimen,  so  named,  is  in  the  Museum  collection  from 
West  Point,  N.  Y.,  collected  by  Baron  Osten  Sacken. 

Holcaspis  globulus  (Fitch). 
Plate  XII,  Fig.  4. 

Callaspidia  glDiaias  Fitch,  jlh  Rep,  tion.  Ins.  N.  Y.  State  Agricui.  Soc.  1858, 

p.  Bit ;  Packard,  jth  Rq).  U.  S.  Ent.  Com.  p.  in. 
Cynips  globulus  OsTEN  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  I,  p.  67  ;  Bassett, 

Proc.  Ent.  Soc.  Phil.  Vol.  11,  p.  3*8. 
ffBlcaspis globulus  Mavr.  Genera  der  Gsllbew.  Cynipid.  p.  35 ;  Bassett,  Am. 

Nat.  Vol.  XVI,  p.  246;  Packard,  5th  Rep.  U.  S.  Ent.  Com.  p.  106. 

These  bullel-like  galls  are  common  on  the  White  Oak  (Quercus 
alba),  and  grow  singly  or  in  clusters  of  two,  three  or  more  on  the 
terminal  twigs.  Internally  the  gall  is  of  a  corky  texture  and 
contains  in  its  centre  a  single  worm,  lying  in  an  oval,  whitish 
shell,  resembling  a  minute  egg.  In  summer  the  gall  is  yellow  or 
tinged  with  red,  and  when  the  colder  weather  sets  in  it  turns 
brown.  The  gall  is  also  found  on  the  Post  Oak  (Quercus  ol>tusi- 
loba)  and  Chestnut  Oak  (Quercus prinus). 

Several  examples.     Coll.  Am.  Mus.  Nat.  Hist. 
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Holcaspis  duricoria  Bassett. 

Platk  XII,  Fig.  5. 

.  Vol.  XVI,  p.  346. 

Somewhat  resembles  the  gall  of  H.  globulus  Fitch,  but  may  be 
readily  distinguished  by  being  much  rougher  outside  and  less 
regularly  globular,  with  the  base  flattened  and  the  apex  extended 
into  a  cone-like  process.  Internally  the  substance  is  similar,  but 
much  harder  than  that  of  If.  globulus.  It  also  contains  a  free 
larval  cell.  Occurs  on  the  Swamp  Oak  {Q.  bictUor).  Rare  in  the 
vicinity  of  New  York. 

A  few  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 


Dryophanta  polita  (Bassett). 

Platb  XII.  Pig.  3. 

Cynipspelita  Basskti,  Can.  Enl.  Vol.  -XllI,  p.  99. 

Dryophanta  peiita   Bassett,   Am.   Nal.  Vd.  XVI,  p.  246  ;  ASHMEAD,  Trans. 
Am.  Knt,  Sue.  Vol.   XII,  p.  296  ;  Packard,  5th  Kep.   U.  S.  Ent.  Com. 

This  gall  is  globular,  and  is  found  in  August  and  September  on 
both  surfaces  of  the  leaves  of  the  Post  Oak  {Quercus  obtusihba) 
at  or  near  the  summit  of  young  and  thrifty  shoots,  from  one  to 
twenty  occurring  on  a  single  leaf.  It  is  one-quarter  to  three- 
<iuarters  of  an  inch  in  diameter,  and  pale  green,  but  when  ex- 
posed to  the  sun  becomes  red  or  reddish  brown.  When  dry  the 
shell  is  very  thin  and  brittle,  and  contains  a  single  round  larval 
cell,  held  in  a  central  position  by  radiating  branching  fibres 
which'extend  to  the  outer  shell.  The  perfect  insect,  according  to 
Mr.  Bassett,  becomes  mature  in  October  but  remains  in  the  gall 
over  winter. 

Common  at  Tom's  River,  New  Jersey.  Taken  by  Mr.  W.  T. 
Davis  and  myself. 

One  fine  example.     Coll.  Am.  Mus.  Nat.  Hist. 
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Neuroterus  batatus  (Fitch). 
Plate  XIII,  Fic.  i. 

Cj/nifii  iatalut  Fitch,  sth  Rep.   Noi.   Ids.  Trans.   N.  V.  Agricul.  Soc.  1S5S, 

p.  810;  OsTEN  Sackbn,   Proc.   Ent.   Soc.   Phil.   V<rf.  1,  p.  71  ;  Bassbtt, 

Proc.  Ent.  Soc.  Phil.  Vol.  Ill,  p.  684. 
Neuraleriti  talalus'B\s%t.Tt.  Am.  Nat.  Vol,  XVI,  p,  146;  Ashmead,  Trans. 

Am.  Ent.  Soc.  Vol.  XII,  p.  296;  Packard,  sih  Rep.  U.  S,  EnL  Com. 

p.  107. 

Abundant,  especially  on  the  branches  of  young  trees.  The 
gall  is  generally  large  and  uneven,  and  often  resembles  a  potato 
in  shape.  It  is  hard  and  woody,  with  the  surface  coated  with  a 
glaucous,  pale  bluish  bloom.  Internally  it  is  of  a  dense  corky 
texture  with  numerous  larval  cells.  The  gall  grows  on  the  White 
Oak  below  the  terminal  shoot,  and  is  sometimes  quite  injurious 
by  deforming  the  young  twigs  of  the  tree. 

Numerous  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Neuroterus  noxiosus  (Bassetl). 


Found  on  the  terminal  twigs  of  the  Swamp  White  Oak  (Quercus 
bicolorY  It  very  much  resembles  that  of  Neuroterus  batatus  in 
shape  and  size.  But  according  to  Mr,  Bassett  the  flies  that  pro- 
duce this  gall  are  distinct.  Taken  by  me  in  Central  Park.  Rare. 
Two  type  specimens  of  the  summer  form  and  three  of  the  winter 
form  were  given  to  the  Museum  by  Mr.  H.  F.  Bassett. 

Neuroterus  floccosus  (Bassett). 

Plate  XII,  Fic.  I. 

Cvtips  fioccosa  Bassett,  Can.  EdI.  Vol.  XIII.  p.  iii. 

Neuroterus  fiocciaus  Bassett,  Am.  Nat.  Vol.  XVI,  p.  146  ;  Ashmead,  Trans. 

Am.  Ent.  Soc.  Vol.  XII,  p.   196;  Packard,  5U1  Rep.  U.  S.  Ent.  Com. 

p.  107. 

Very  common  on  the  under  surface  of  the  terminal  leaves  of 
the  Swamp  Oak  (Quercus  hieolor).  Sometimes  as  many  as  two 
hundred  galls  are  often  found  upon  a  single  leaf,  and  which  cause 
the  leaf  to  become  deformed  and  to  curl  up.     The  gall  is  hemi- 
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spheiical  and  covered  with  white  hairs.  On  the  upperside  of 
the  leaf  its  position  is  indicated  by  a  small,  smooth,  shining  blister- 
like elevation.  I  have  found  the  gall  fully  grown  in  July,  and 
Others  in  various  stages  of  growth,  as  well  as  the  perfect  insect 
ovipositing. 

Numerous  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Neuroterus  umbilicatus  Bassett,  MS. 
Occurs  in  considerable  numbers  on  the  underside  of  the  leaves 
of  the  Swamp  White  Oak  (Quercus  bUolor).  The  gall  is  rounded, 
much  depressed,  with  a  deep  circular  cavity  on  top,  in  the  centre 
of  which  is  a  small  nipple.  It  is  brown,  and  measures  about  one- 
tenth  of  an  inch  in  diameter.  Its  position  is  indicated  on  the 
upper  surface  of  the  leaf  by  a  circular  spot.  Taken  by  me  on 
Staten  Island.     Not  rare. 

Three  type  specimens  were  kindly  presented  to  the  Museum  by 
Mr.  H.  F.  Bassett. 

Aulax  tumidus  Bassett. 
.4ulax  tumidus  Bassett.  Trans.  Am.  Ent.  Soc.  Vol.  XVII,  p.  gi. 

This  gall  forms  a  thick  swelling  on  the  main  stalk  of  Wild 
Lettuce  (Lactuca).  It  is  usually  found  near  the  summit  of  the 
stalk,  often  in  the  panicle  itself  and  then  covered  with  the  short 
flower  stems.  The  gall  varies  greatly  in  size  from  a  slight,  knotty 
and  irregular  enlargement  of  the  stalk  to  a  large  and  more  or  less 
ovate  swelling,  two  or  three  inches  long  and  an  inch  in  diameter. 
The  larv%  are  imbedded  in  the  soft  pitchy  matter  which  fills  the 
gall. 

Two  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

TENTH  RENID^. 
Nematus  pomum  iValsh. 


Found  on  several  species  of  bush  Willows  {Salix).  It  makes 
its  appearance  early  in  spring  and  is  fully  matured  in  July  and 
August.     The  gall  is  yellowish  green,  usually  with  a  rosy  cheek, 


jyGoo'^lc 


264     Bulletin  American  Museum  of  Natural  History.     [Vol.  IV, 


and  measures  about  one-half  inch  in  diameter.     It  is  rounded 
and  somewhat  resembles  a  miniature  apple.     Common. 

Euura  ovum  Walsh. 


This  gall  is  found  on  the  stems  of  the  Willow  {,Salix),  and  is 
an  oval  or  elongated  swelling,  about  one-half  an  inch  long, 
placed  lengthwise  on  one  side  of  the  twig.     Not  common. 

DIPTERA. 

CECIDOMYID^. 
Cecidomyia  semilatse  Oskn  Sacken. 
Plate  XIII.  Fic.  4. 
Ceiidomyia  strrulata  Osten  Sacken,  Mon.  Dipt.  N.  Am.  pt.  I,  p.  tgS. 

The  gall  is  a  deformation  of  the  terminal  bud  of  the  common 
Alder  {Alnus  serrulata),  which  appears  enlarged  and  rounded, 
with  the  apex  pointed.  In  autumn  it  is  greenish  ;  in  winter, 
brown,  and  often  covered  with  a  whitish  efflorescense.  Each  gall 
contains  from  two  to  six  reddish  larvx,  which  leave  the  gall  late 
in  fall  to  complete  their  transformation  in  the  earth.  The  fly 
emerges  the  following  spring.  Common  at  Ravenwood,  Long 
Island,  and  Mosholu,  N.  Y. 

Six  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

Cecidomyia  vemicicola  Osten  Sacken. 

Cecidemyia  verruHceki  OstenSacken,  Can.  Em.  Vol.  VII,  p.  300. 

This  gall  is  found  in  July  and  August  on  the  leaves  of  the 
Linden  { Tilia  amerieana).  It  occurs  in  numbers  upon  the  same 
leaf,  and  is  wart-shaped,  round,  pale  green,  and  measures  about 
one-fifth  of  an  inch  in  diameter.  In  autumn  the  gall  becomes 
brown,  hard  and  woody,  and  springs  open  on  the  underside,  a 
circular  piece  detaching  itself  and  either  falling  to  the  ground  or 
remaining  fastened  to  the  gall  at  one  edge,  in  the  shape  of  a  lid. 

Taken  by  me  near  Yonkers,  N.  Y.,  and  by  Baron  Osten  Sacken, 
near  West  Point,  N.  Y. 
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Cecidomyia  tuUpiferae  Osten  Sacken. 
Creidomyia  tulipiftra  Osten  Sacken,  Mon.  Dipt.  N.  Am.  pt.  1,  p.  302. 

Taken  by  me  at  Short  Hills,  New  Jersey,  on  the  Tulip-tree 
(Liriodendrofi  tulipifera).  The  gall  infests  the  mid-rib  of  the 
leaf,  and  is  a  smalt  rounded  swelling.     Rare. 

Cecidomyia  liriodendri  Osten  Sacken. 

Cecidomyia  UtiodenJri  Osten  Sacken,  Mod.  Dipt.  N.  An.  pt.  I,  p.  203. 

Forms  brown  spots  with  a  yellow  or  greenish  aureole  on  the 
leaves  of  the  Tulip-lree.  'I'hese  spots  are  about  one-third  of  an 
inch  in  diameter,  and  a  number  of  them  may  be  found  upon  a 
single  leaf.     Common. 

Several  specimens.     Coll.  Am.  Mus,  Nat,  Hist. 

Cecidomyia  cerasi'Serotiiue  Osten  Sacken. 

Ceeidamyia  cerasi-scralinir  OsTEN  SACKEN,   Trans.  Am.   Ent.  Soc.  Vol.    Ill, 
p.  346. 

The  gall  is  an  enlargement  of  the  terminal  bud  of  young 
shoots  of  the  Wild  Cherry  (Prunus  serotina),  and  makes  its  ap- 
pearance in  May.  It  is  bright  red,  more  or  less  rounded,  with 
one  or  two  leaves  growing  from  its  sides.  The  consistency  of  the 
gall  when  young  is  fleshy;  the  cavity  on  the  inside  occupies  about 
one-half  of  the  diameter  of  the  gall  and  is  filled  with  bright 
yellow  larvae,  which,  according  to  Osten  Sacken  (I.  c,  p.  347)  have 
the  power  of  leaping  by  the  contraction  of  their  bodies.  Found 
in  Tarrytown,  N.  V.,  by  Osten  Sacken.  I  have  also  taken  it  in 
Central  Park,  New  York  City.     Rare. 

Cecidomyia  pellex  Osten  Sacken. 
Cecidomyia pdlti  Osten  Hacken,  Mon.  Dipt.  N.  Am.  pt.  I,  p,  199. 

Taken  at  Fort  Lee,  New  Jersey,  in  June,  on  the  Ash  {Fraxtnus 
americana).  The  gall  occurs  on  the  ribs  of  the  leaf,  is  rounded 
oblong  on  the  upperside,  and  on  the  underside  it  is  indicated  by 
the  surface  being  somewhat  swollen.  It  is  pale  green,  succulent, 
subpelluctd,  and  sometimes  is  tinged  with  brown. 
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Cecidomyia  gleditscbix  Ostm  Sacken. 
Cecidomyia gUditichia  Osten  Sacken,  Proc.  Ent.  Soc.  Phil.  Vol.  VI,  p.  219. 

Taken  in  Central  Park,  New  York  City,  in  June  and  July,  on 
the  leaves  of  the  Honey-locust  (Ghdilsehia  triacanthos').  The 
gall  is  Tormed  of  a  single  leaflet,  folded  in  such  a  way  as  to 
assume  the  shape  of  a  pod.  Sometimes  nearly  all  the  leaves  on 
the  terminal  twigs  are  deformed  in  this  way.  The  fly  completes 
its  transformations  within  the  gall  and  emerges  in  July  and 
August. 

Five  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Cecidomyia  holotricha  Osten  Sacken. 
Plate  XIV,  Fig.  1. 


This  gall  may  be  found  through  the  summer  on  the  underside 
of  the  leaves  of  the  Shell-bark  Hickory  (Hickoria  ovata),  and  also 
all  other  kinds  of  Hickories.  Sometimes  they  cover  the  entire 
under  surface  of  the  leaf,  which  becomes  deformed  and  gradually 
shrivels  up  from  the  injury  done  by  the  galls.  The  gall  is  sub- 
globular,  onion-shaped,  and  covered  with  a  pubescence  which  is 
pale  when  the  gall  is  young  and  growing,  and  becomes  rust- 
colored  when  mature.  It  is  hollow,  and  contains  a  single  larva. 
Abundant  everywhere  in  this  vicinity. 

s  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 


Cecidomyia  caryzcola  Osten  Sacken. 
Plate  XIV,  Fig.  2. 

,  p.    192; 

Pale  green,  smooth,  elong^ed,  onion-shaped,  with  the  tip  pro- 
longed into  a  point.  Found  in  clusters  on  the  undersides  of  the 
leaves  of  different  kinds  of  Hickories.     Common. 

Several  examples.    Coll.  Am.  Mus.  Nat.  Hist. 
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Cecidomyia  tubicola  Osien  Sacken. 
Plate  XIV,  Fig.  4. 


These  narrow,  cylindrical,  tube-like  galls  infest  the  underside 
of  the  leaves  of  different  kinds  of  Hickories.  They  are  inserted 
in  a  small  protuberance  on  the  leaf  and  break  off  very  easily. 
When  immature  they  are  green,  and  when  ripe  they  are  blackish 
brown.     Very  common. 

Four  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

Cecidomyia  sang^inolenta  Osten  Sacken. 

Ceeidamyia  iaHguineUnta  OsTEN  Sackbn,  Mod.  Dipt.  N.  Am.  pt.  I,  p.  192. 

This  gall  occurs  in  numerous  clusters  on  the  leaves  of  different 
species  of  Hickories.  It  is  conical,  somewhat  narrowed  at  the 
base,  and  is  of  a  blood-red  or  purplish  color.  Not  common  ;  at 
Fort  l^e,  N.  J.,  in  July. 

Cecidomyia  persicoides  Ostm  Sacken. 
Plate  XIV.  Fig.  3. 
Cecidomyia perHioidii  Osi  KN  Sacken,  Mon.  Dipt.  N.  Am.  pt.  I,  p.  193. 

These  curious  excrescences  are  found  on  the  underside  of  the 
leaves  of  different  kinds  of  Hickories.  The  galls  are  variable  in 
size  and  shape  and  are  clothed  with  a  delicate  down  like  that  of 
a  peach,  and  look  like  a  very  diminutive  fruit  of  this  kind.  Some- 
times the  galls  grow  along  the  mid-rib  from  one  end  to  the  other  ; 
they  then  assume  irregular  shapes  and  entirely  deform  the  leaf. 
They  may  be  found  fully  developed  in  August.     Common. 

Three  examples.     Coll.  -4m.  Mus.  Nat.  Hist. 

Cecidomyia  strobiloides  Osten  Sacken. 

Plate  XV,  Fio.  i. 

Cn-jobmj*!  j/roiiiinrf«  Osten  Sacken,  Mon.  Dipt.  pi.  I,  p.  aoj;  Wai.sh  & 
RiLBV,  Am.  Km.  Vol.  I,  p.  105;  Packabd,  Guide  to  Study  of  Insects, 
p.  377  ;  Glover,  MS.  Notes  (rora  my  Joum.  pi.  li,  fig.  15. 

Found  plentifully  in  different  localities  in  this  vicinity,  on  the 
terminal  twigs  of  various  kinds  of  low  Willows  ;  it  is  formed  of 
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closely  imbricated  leaves,  assuming  the  shape  of  a  cone.     The 
gall  makes  its  appearance  in  April  and  May  and  is  fully  grown  in 
July. 
Several  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Cecidomyia  brassicoides  Wa/sk. 

Ceeidomyia  brassieoidts  Walsh,    Proc.    Ent.   -Soc.    Phil.   Vol.    Ill,   p.    577; 
Walsh  &  KiLEV,  Am.  Ent.  Vol.  I,  p.  105  :  Packard,  Curde  to  Sludy  of 

Insects,  p.  377. 

Found  on  ViWXofi  {Salix  lo/ixi/olia).  The  gall  infests  the  tips 
of  the  twigs  and  consist  of  a  more  or  less  close-set  bunch  of 
leaves.  The  larva  and  perfect  insect  were  described  by  Walsh 
(1.  c).     Not  common, 

Cecidomyia  rigidae  Osten  Sacken. 

Plate  XV,  Fic.  3. 

Cecidomyia  satins  KiTcn,  Joum.  Agricul.  &  Sc.  Vol.  I,  p.  263  (immf  freac.). 
Cecideayia  rigidtr  OsTEN  Sackbn,  Mon.  Dipt.  N.  Am.  pt.  I,  p.  189. 
Cetidomyia  si/igia  Walsh,  Proc.   Ent.  Soc.   Phil.  Vol.  III.  p.  591  ;  Rilev, 
Am.  Km.  Vol.  11,  p.  214 ;  Glover,  MS.  Notes  (ram  my  Joum.  pi.  xi, 

fig.  ig. 

This  gall  grows  on  the  tips  of  the  twigs  of  difFerent  kinds  of 
Willows.  It  is  a  woody,  elongated  swelling,  tapering  to  a  point 
at  the  apex,  and  with  a  number  of  small  terminal  buds  growing 
from  it.  It  contains  a  single  larva,  which  channels  the  gall  from 
one  end  to  the  other.     Common,  especially  on  Salix  discolor. 

Six  specimens.     Coll.  Am.  Mus,  Nat.  Hist. 

Cecidomyia  batatas  Walsh. 

Cecidantyia  batatas  Walsh,  Proc.  Ent.  Soc.  Phil.  Vol.  111.  p.  601. 

The  gall  of  this  species  infests  the  branches  of  the  Willow 
(Salix  discolvr)  and  other  species  of  Willow  belonging  to  this 
group.  It  is  hard  and  woody  and  varies  considerably  in  size  and 
shape ;  sometimes  the  different  forms  are  strung  together,  one 
after  the  other,  in  more  or  less  close  proximity  on  the  same  twig. 
The  shape  of  the  gall  is  usually  hemispherical,  or  irregularly 
ovate.  Internally  are  numerous  cells  with  orange-colored  larvie, 
which  may  be  found  from  July  to  about  March.     Not  common. 

Four  specimens.    Coll.  Am.  Mus.  Nat.  Hist. 
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Cecidomjria  clamla,  n.  sp. 

Plate  XV,  Fig.  5. 

Found  on  the  terminai  twigs  of  the  Dog-wood  {Coinus  J!0rid:i). 
I'he  gall  is  a  club-shaped  swelling  about  an  inch  long.  Inside  is 
an  elongated  channel,  which  is  inhabited  by  a  single  orange- 
colored  larva.  In  July  I  have  taken  this  gall  with  the  larva  nearly 
fully  grown,  but  did  not  succeed  in  raising  it.  The  gall  is  very 
common  on  Staten  Island.  Also  taken  at  Nyack,  N.  Y.,  by  Rev. 
J.  L.  Zabriskie,  who  informs  me  that  he  also  failed  to  rear  the 
insect.  In  summer  the  gall  is  green  and  in  winter  it  assumes  the 
color  of  the  bark  of  the  twig. 

Eight  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

Cecidomyia  impatientis  Osten  Sacken. 

It.   N.    Am.  pt.  1,  p.  304; 
.  (6. 

Produces  a  round,  succulent  swelling  at  the  base  of  the  flower 
of  Impatieiis  fulva  in  August.  The  gall  is  green,  semi  transparent 
and  contains  a  number  of  cells  inside.  Not  common.  Taken  at 
Mosholu,  N.  Y. 

Cecidom]ria  sambuci-umbellicola  0%ten  Sacken- 

•I  Sacken.  Trans.    Am.  Knt.  Soc.  Vol. 

Taken  by  Osten  Sacken  near  South  Orange,  N.  J.,  and  at 
Tarrytown,  N.  Y.,  in  June  among  the  umbels  of  the  common 
Elder  (SambucHS  canadensis).  The  gall  is  an  enlargement  of  the 
buds  of  the  flowerlets,  and  inside  of  each  such  bud  is  an  orange 
larva.     The  perfect  insect  is  unknown. 

Cecidomyia  pilulae  {Walsh\ 

PI.ATF.  XV,  Fig.  3. 

Cynipspilula  Walsh,  Proc.  EnL  Soc.  Phil.  Vol.  II,  p  481. 
Ctcidomyia pilula  WaI.sh  &  Ril.EV,  Am.  Ent.  Vol.  II,  p.  Ig  ;   KiLEV,  5th  Rep. 
U.  S.  Com.  p.  306. 

This  gall  is  often  so  abundant  that  almost  every  leaf  of  the 
tree  bears  at  least  from  five  to  seventy-five  or  more  individuals. 
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and  sometimes  nearly  all  the  leaves  are  studded  with  them.  In 
the  vicinity  of  New  York  it  chiefly  occurs  on  the  Pin  Oak 
{Querciis  palustris)  and  Red  Oak  (Quercus  rubra) ;  but  is  also 
found  on  the  Black-jack  Oak  {Quereus  nigra),  Scrub  Oak 
{Quereiis  ilidfolia)  and  other  species  belonging  to  the  Red  Oak 
group.  The  gall  when  ripe  is  fleshy,  but  still  solid,  and  when  dry 
it  is  very  hard  and  woody.  Inside  there  are  several  cells  inhab- 
ited by  bright  orange-red  larvas.  'I'he  gall  makes  its  appearance 
in  May  before  the  leaves  are  fully  developed  ;  it  is  then  blister- 
like,  yellow  or  pale  brown,  and  is  surrounded  by  a  light  green 
ring.  When  fully  developed  in  August  and  September  it  is 
bright  red  or  reddish  brown.  The  gall  varies  greatly  in  size, 
shape  and  color.  On  the  Red  Oak,  Scarlet  Oak,  and  Black  Oak 
(Q.  rubra,  Q,  coecinea  and  Q.  tinctoria)  it  is  usually  quite  small, 
rounded  and  deep  red,  while  on  the  Pin  Oak  {Q.  palustris) 
it  is  much  larger,  greenish  in  color  and  looks  almost  like  a  differ- 
ent gall.  On  the  Scrub  Oak  {Q.  ilidfolia)  the  gall  resembles  that 
on  Red  Oak,  but  is  much  lighter  in  color.  Frequently  two  or 
more  galls  are  confluent  and  assume  a  very  irregularly  rounded  or 
elongated  form.  The  differences  in  appearance  in  this  gall  is 
accounted  for  by  the  behavior  of  the  gall  on  different  kinds  of 
Oaks.  On  the  under  surface  of  the  leaf  the  gall  is  indicated  by 
a  green  nipple. 

Cccidomyia  ^mmetrica  O.  S.,  an  authentic  specimen  of  which 
I  have  before  me,  differs  only  from  C.  pilula  by  protruding 
symmetrically  on  both  sides  of  the  leaf,  and  probably  after 
the  gall  maker  is  known  will  have  to  be  referred  to  this 
species;  for  the  present,  however,  it  must  stand  as  distinct  until 
we  have  further  knowledgeon  the  subject.  Ceddomyia  symmetrica 
is,  as  far  as  I  can  ascertain,  only  found  on  the  Spanish  Oak 
(Quereus  fakata),  and  has  not  yet  been  found  in  the  vicinity  of 
New  York.  It  was  described  from  the  vicinity  of  Washington, 
D.  C,  by  Osten  Sacken  (Mon.  Dipt.  N.  Am.,  pi.  I,  p.  200),  who 
also  mentions  C.  piluhe,  but  characterizes  C.  symmetrica  as  the 
species. 

Numerous  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 
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Cecidomyia  poculum  Osten  Sacken. 
Plate  XV.  FlO.  4, 

,   pt,   I,  p.   201  ; 

The  so-called  Oak  Spangles  (C  poculum)  are  saucer-like  out- 
growths, which  may  be  found  in  the  latter  part  of  the  summer  on 
the  undersides  of  the  leaves  of  the  White  Oak  (Quercus  alba), 
and,  according  to  Osten  Sacken,  also  on  the  Post  Oak  {Quercus 
eitusiloba).  They  vary  in  color  from  pale  reddish  to  a  light 
lavender,  and  generally  occur  in  clusters,  sometimes  nearly  cover- 
ing the  entire  underside  of  the  leaf.  No  insect  has  as  yet  been 
raised  from  the  Oak  Spangles  in  this  country.     Common. 

Ten  specimens.     Coll.  Am,  Mus.  Nat.  Hist. 

Cecidomyia  niveipila  Osten  Sacken. 
Cecidmnyia  niveipila  Osten  Sackeh,  Mod.  Dipt.  N.  Am.  pi.  I,  p.  199. 

Collected  by  me  at  Watchogue,  Staten  Island,  in  May,  on  the 
young  leaves  of  the  Red  Oak  {Quercus  ruira).  The  gall  consists 
of  a  large  fold  lined  with  a  white  pubescence  on  the  inside. 
Sometimes  the  entire  leaf  is  folded  with  the  edges  curled  up,  the 
underside  of  the  leaf  being  the  inside  of  the  gall.  I  have  found 
as  many  as  fifteen  larvs  in  a  single  gall.  The  perfect  insect  is 
not  known.     Not  common. 

Cecidomyia  soHdaginis  Laew. 

I.  p.  194;  Glover,  MS. 

Infests  the  Golden-rod  {Solidago),  and  is  produced  by  the  arrest 
of  the  stalk,  which  causes  the  leaves  to  accumulate,  thus  forming 
a  globular  bunch,  consisting  of  several  hundred  leaves.  Very 
common. 

Numerous  examples.     Coll.  Am.  Mus,  Nat.  Hist. 

Cecidomyia  carbonifera  Osien  Sacken. 


Found  in  August  on  the  leaves  of  Golden-rod  {Salidago).  The 
gait  is  a  pale  yellowish  brown  circular  spot,  surrounded  by  a 
blackish  ring.    The  perfect  insect  is  unknown.    Common, 


jyGoo'^lc 


272     Bulletin  American  Museum  of  Natural  ffistory.     [Vol.  IV, 


Cecidomyia  anthopbila  Osten  Sacken. 

Cecidamyia  anthophila  OsTKN  Sacken,  Trans.  Am.  Ent.  Soc.  Vol.  II,  p.  30a. 

Taken  in  September,  1867,  near  Brooklyn,  L.  I.,  by  Baron 
Osten  Sacken,  amongthe  racemes  of  (lolden-rod  (Solidago).  The 
gall  is  elongated-conical,  blunt  at  the  end  and  about  one-third  of 
an  inch  long.  The  surface  is  pale  green,  covered  with  a  white 
down.  Inside  the  gall  is  hollow  and  divided  in  two  compart- 
ments by  a  delicate,  somewhat  funnel-shaped  membrane,  placed 
between  about  the  middle  of  the  cavity,  point  upward.  The 
larva  may  be  found  at  the  bottom  of  the  lower  compartment. 

Cecidomyia  viticola  Osten  Sacken. 

Cteidomyia  vitUola  Osten  Sacken,  Mon.  Dipt.  N.  Am.  pt.  I,  p.  soa  ;  Walsh, 
Am.  Em.  Vol,  II,  p.  38;  Rti.kv,  5th  Rep.  Noi.  Ins.  Mo.  p.  119; 
Saunders,  Ins.  Ini.  Fniil,  p.  393. 

This  gall  is  green  or  bright  red,  and  narrow -elongate  or  conical 
in  shape.  It  grows  in  numbers  on  the  upper  or  lower  side  of  the 
leaves  of  various  kinds  of  Wild  (irapes.  Taken  at  Yonkers,  N.  Y,, 
in  July  and  August. 

Cecidomyia  vitis-pomum  Wahh  &'  Riley. 
Cecidomyia  vitis-pomHrn  Wai.sk  &  Kii.kv,  Am.   Hnt,  Vol.  1,  p.   106  (fig.); 
RiLF.v,   5th   Kcp.    Noi.   Ins.   Mo.  p.   114;  Packabii.  <luide  to  Study  of 
Insects,  p.  378  ;  Sauni)KKs,  Ins.  Inj.  Kruil,  p.  396  ;  (li.cn'KR,  MS.  Notes 
from  my  Joum.  pi.  li,  fig.  17. 

This  gall  grows  on  the  stems  of  the  Wild  Grape,  and  is  varia- 
ble in  size  and  shape  ;  it  is  usually  rounded,  flattened  at  the  base 
and  pointed  at  the  tip.  When  mature,  it  often  has  eight  or  nine 
longitudinal  ribs  as  in  a  musk-melon,  and  is  much  smoother  than 
when  young.  Inside  are  numerous  longitudinal  cells  which  are 
divided  by  a  transverse  partition.     Not  common. 

Lasioptera  vitis  Osten  Sacken. 


Found  on  stems  and  leaf-stalks  of  the  Wild  Grape  ( Vitis  eordi- 
folia).  The  gall  consists  of  a  bunch  of  irregular  swellings  of 
various  rounded  shapes.  The  substance  of  the  gall  is  soft,  juicy, 
translucent ;  color  yellowish  green  tinged  with  red  or  entirely  of 
this  color.     Taken  at  Parkville,  L.  I.,  in  June. 
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Lasioptera  farinosa  Osten  Saeken. 
Laii^ttra  farinoia  OsTBN  Sacken,  Mod.  Dipt.  N.  Am.  pt.  I,  p.  304. 

Produces  a  small,  rounded  woody  swelling  at  the  base  of  the 
leaflets  or  on  the  mid-rib  oi  the  common  Blackberry  {Jtuhts 
villotus).     Not  common. 

Asphondylia  monacba  Osten  Saeken. 

AtpJutufylia  monaeha  Osten  Sacken,  Trans.  Am.  Ent.  Soc.  Vol.  II,  p.  399. 

Collected  in  September,  1867,  near  Brooklyn,  L.  I.,  on  Solidago 
altissima,  by  Baron  Osten  Sacken,  according  lo  whom  this  gall  is 
like  that  of  Ceeidomyia  solidaginis,  consisting  of  an  accumulation 
of  leaves  upon  a  stem  or  branch,  the  growth  of  which  has  been 
stunted  by  the  operation  of  the  insect.  But  it  may  be  separated 
from  it  by  difference  in  the  inner  structure.  The  leaves  forming 
the  inner  part  of  the  gall  of  A.  monaeha,  although  stunted  in 
their  growth,  have  none  of  the  characteristic  appearance  of  the 
numerous  narrow  ribbon-like  leaves  surrounding  the  central  cell 
in  the  gall  of  Cectdomyia  solidaginis.  (See  Mon.  Dipt.  N.  Am., 
Loew,  pt.  I.  pi.  i,  figs.  9  and  10.) 

Aspbondylia  rudbeckiae-conspicua  Osten  Sacken. 

3  OsTEH  Sacken.  Trans.  Am.  Ent.  Soc.  Vol. 

Taken  at  Mosholu,  N.  V.,  in  the  latter  part  of  July  on  the 
flower-heads  of  the  Ox-eye  Daisy  {Xudbeckia  htrta).     Rare. 

Sciara  ocellaris  (Osten  Saeken). 

Ctndomyia.ixellarii  Osten  Sacken,  Mon.    Dipt.    N.    Am,   p[.    I,   p.    199: 

Glover,  MS.  Notes  from  my  Journ.  pi.  xi,  fig.  29. 
Sciara  ocellaris  CoMSTocK.  Rep,  U.  S.  [)ept.  Agricul.  iS8i,  p.  30S. 

Common  on  the  leaves  of  the  Red  Maple  (Acer  rubrum).  The 
gall  is  an  eye-like,  circular  spot,  light  yellow  in  color  with  a  red 
central  dot.  Sometimes  it  is  entirely  green  or  yellow.  The  per- 
fect insect  and  earlier  stages  were  described  and  figured  by  Prof. 
Comstock  (I.  c).    Common. 

Two  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 
{Deeemier,  iSgj.}  Ig 
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TRYPETID^. 
Tfypeta  polita  Loew. 

Tryfttapolita  LoEW,  Osten  Sacken,  Trans.  Am.  Ent.  Soc.  Vol.  II,  p.  301. 

The  gall  of  this  species  is  very  common  on  Solidago  altissima 
and  other  species  of  Golden-rods.  It  is  caused  by  the  arrest  of 
the  side  branches  and  consists  of  a  small  bunch  of  accumulated, 
aborted  leaves.  Inside,  at  the  base  of  the  gall,  is  a  hollow  space 
in  which  the  larva  lives.  The  gall  is  a  little  over  half  an  inch 
long,  and  sometimes  as  many  as  twenty-five  occupy  the  end  of 
the  stalk. 

Tiypeta  soHdaginis  {Fitch). 
Plate  XV,  Fig.  6. 

Acinia  solidaginit  FiTcM,  isl  Rep.  No».  Ins.  Trans.  N,  Y.  State  Agricul.  Soc. 

Vol.  XIV,  p.  771. 
Tryptta  soMaginis  Loew,   Mon.  Dipt.  N.  Am.  p.  8a  ;   Gli>vkh,  MS.   Notes 

from  my  Joum.  pi.  xl,  fig;.  33. 

This  species  produces  a  round  gall  on  the  stalk  of  the  Golden- 
rod  (Solidago).  Inside  it  is  of  a  pithy  substance,  in  the  centre 
of  which  the  larva  lives  in  a  round  cell.  The  gall  is  fully  devel- 
oped in  August.     Common. 

Several  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

HEMIPTERA. 

PSYLLID^. 

Pachypsylla  venusta  Osten  Saeken. 

Plate  XVI,  Fig.  t. 


Generally  globular,  but  often  more  or  less  irregularly  ovoid 
and  very  variable  in  size.  The  gall  occurs  on  the  petiole  of  the 
leaf  of  the  Hackberry  {Celtis  occidenlalis),  and  consists  of  an 
outer  shell  and  an  inner  core  which  can  be  easily  separated  upon 
cutting  the  gall  open.  The  apical  portion  of  the  gall  has  on  one 
side  a  slit  which  is  deepest  and  widest  at  the  tip.     The  inner  core 
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consists  of  thio  brittle  walls  of  the  irregular  cells  which  fill  the 
inside  of  the  outer  shell.  Taken  by  me  near  Peekskill,  N.  Y. 
Rare. 

One  specimen.     Coll.  Am.  Mus.  Nat.  Hist. 

Pachypsylta  celtidis-setnma  RiUy. 

Plate  XVI.  Fio.  3. 
Pachyfsylla  celtidifgemma  RiLEV,  5lh  Rep.  U.  S.  Enl.  Com.  p.  618. 

This  gall  occurs  on  the  branches  of  the  Hackberry  (Celtis 
occidentalis),  and  is  a  deformation  of  the  young  bud  which  would 
form  a  new  twig  the  ensuing  year.  Jt  is  variable  in  size  and  of 
irregular  shape,  but  always  bud-like  and  looking  as  if  formed  by 
the  conglomeration  of  a  number  of  rounded  nodules.  The  gall 
is  hard  and  woody  with  a  number  of  cells  inside.     Common. 

Numerous  specimens.     Coll.  Am.  Mus.  Nat,  Hist. 

Pachypsylla  celtidis-vesiculum  Riley. 

Packypsytia  etltidis-vtiiculum  Rll.EV,  5th  Hep.  U.  S.  Enl.  Com.  p.  618. 

This  gall  appears  on  the  upperside  of  the  leaf  merely  as  a  flat, 
rounded  blister  of  a  yellowish  or  greenish  color.  On  the  under- 
side, when  fully  grown,  it  is  somewhat  convex,  with  a  small 
nipple  in  the  center.  The  galls  often  occur  in  large  numbers  on 
the  same  leaf.  Very  common  on  the  Hackberry  {Celtis  occi- 
dentalis). 

Numerous  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

Pachypsylla  celtidis-mamma  Riley. 

Paehypiylla  cellidii-mamma  Rii.EV.  Johnson's  Universal  Encylopedis,  1876  ; 
Can.  Ent.  Vol.  XV.  p.  158;  5th  Rep.  U.  S.  Ent.  Com.  p.  630  (fig.); 
Fletchbr.  Rep.  Ent.  Soc.  i88a.  p.  79,  80. 

Found  on  the  leaves  of  the  Hackberry  {Celtis  occidentalis). 
The  gall  on  the  upperside  of  the  leaf  is  represented  by  a  cup- 
shaped  impression  and  on  the  underside  is  about  7  mm,  high 
and  about  5  mm.  wide.  In  shape  the  gall  is  subcylindrical,  with 
the  apex  bluntly  rounded.     Very  common. 

Several  examples.     Coll.  Am.  Mus.  Nat.  Hist. 
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Pachypsylla  celtidis-cucurbita  Riley. 

Plate  XVI.  Fic.  a. 
Pathyftylla  ctiHdti-nifurHta  RiLEV,  5th  Rep.  U.  S.  Ent.  Com.  p.  6ai. 

Very  common  in  various  localities  in  this  vicinity  on  the  leaves 
of  the  Hackberry  {Celtis  occidentalis).  On  the  upperside  of  the 
leaf  the  gall  forms  a  cup-shaped  impression  and  on  the  under- 
side a  rounded  swelling,  truncated  at  the  top  and  concave  in  the 
center  at  the  apex  with  a  very  small  nipple.  Around  the  top  of 
the  gall  there  is  usually  an  acute  rim  which  surrounds  the  con- 
cave depression,  and  at  the  sides  near  the  top  is  furnished  with 
short  ribs,  which  are  sometimes  neariy  obliterated. 

Numerous  specimens.     Coll.  Am.  Mus.  Nat.  Hist. 

APHID^. 
Hormaphis  hamamelidis  Fitch. 

Plate  XVI,  Fig.  5. 
Brysoerypta  kamamdidis  FiTCH,  4th  Rep.  State  Cab.  Nat.  HisL  N.  Y.  p.  6g. 
Produces  a  conical  gall  on  the  upperside  of  the  leaf  of  the 
Witch  Hazel  [Hamamelis  virginica).     Very  common. 

Hormaphis  spinosus  {Shimer), 

Plate  XVI,  Fic.  4. 

Hamamtlittct  spinosus  Shimkr,  Trans.  Am.  Soc.  Vol.  I,  p.  2S4. 
Hormaphis  spinosus  RiLEV,  Bull.   U.  S.  Geo.  Sur.  (Hayden),  Vol.  V.  p.  14  : 
Thomas,  3d  Rep.  Nox.  Ins.  Illinois,  p.  107. 

This  gall  is  a  deformation  of  the  fruit-bud  of  the  Witch 
Hazel  {ffamamelis  virginica)  and  is  covered  with  a  number  of 
rather  long  spines.  It  is  green  and  has  at  the  base  a  funnel-like 
exit.  Central  Park,  N.  Y,  City,  in  July  and  August.  Not 
common. 

Four  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Colopba  ulmicola  (Filch). 

Byrsocrypta  ulmitola   Fitch,  5th  Rep.  Nox.  Ins.  Trans.  N.  V.  Agrical.  Soc 

1858,  p.  843- 
Tkelascei  ulmicola  Walsh,  Ptoc.  Ent.  Soc.   Phil.  Vol.   I,  p.  305  ;  Am.  Ent. 

Vol.  I,  p.  108. 
Colopha  ubuitola  Monell,  Can.  Ent.  Vol.  IX.  p.  los. 
Glypkina  ulmicola  Thomas,  3d  Kep.  Noi.  Ins.  III.  p.  143. 
cSlt^ka  ulmicola  RiLEV,  Bull.  U.  S.  Geo.  Sur.  (Hayden),  Vol.  V,  p.'q. 
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This  species  foims  a  cock's- comb- like  gall  on  the  upperside  of 
the  leaves  of  the  White  Elm  {Ulmus  amerUana)  in  June  when  the 
leaves  are  yet  young.     Common. 

Pemphigus  rhois  Fiuh. 

Plate  XVI,  Fig.  6. 


The  gall  of  this  species  occurs  on  the  underside  of  the  leaves 
of  the  Smooth  Sumac  {Rhus  glabra')  and  Staghorn  Sumac  (Rhus 
lypMna).  It  Somewhat  resembles  a  tomato  in  shape,  and  is  of  a 
yellowish  green  color  tinged  with  red.  It  is  fully  grown  in 
August,  and  the  insects  inside  are  fully  developed  in  September. 
Common. 

Two  examples.     Coll.  Am.  Mus.  Nat.  Hist. 

Pemphigus  populicaulis  Fiuh. 

Ptmphigus pi>/iulicaulis  FiTCH,  5th  Rep.  Nbi.  Ins.  N.  Y.  Trans.  Agricul.  Soc. 
185S,  845  ;  LrBakon,  3d  Rep.  Nox.  Ins.  III.  1873,  p.  193 ;  Thomas,  3d 
Rep.  Nox.  Ina.  III.  (Trans.  Dept.  Agricul.  1878),  p.  149  :  Walsh  &  Rilev, 
Am.  Ent.  Vol.  I,  3d  Ser.  18S0.  p.  206;  Packaru.  siti  Rep.  U.  S.  Ent. 
Com.  p.  471.  ^ 

This  species  forms  an  irregularly  rounded,  green  gall,  at  the 
junction  of  the  stem  and  leaf  of  the  Poplar  {Populus  monili/era). 
On  the  underside  the  gall  is  provided  with  a  mouth-like  orifice. 
Common  at  Passaic,  N.  J. 

Phylloxera  caryaecaulis  {Fihh). 

Pempkigm  caryaceulia  FrrcH,  ist  Rep.  Nox.  Ins.  Trans.  N.  Y.  Agricul.  Soc. 

1854,  p.  8sg. 
Phyllaxera  caryaeattUs  THOMAS,  3d  Rep.  Nox.  Ins.  lUinois,  p.  106 ;  Packard, 

5th  Rep.  U.  S.  Ent,  Com.  p,  yii. 

This  species  is  found  upon  the  twigs  and  leaf-stalks  of  different 
kinds  of  Hickories.  It  forms  a  hollow,  green,  bullet-like  gall  of 
a  leathery  texture.  When  fully  grown  it  opens  and  becomes  cup- 
shaped.  The  gall  makes  it  appearance  in  May  and  <;arly  in  June. 
Very  common. 
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ARACHNIDA. 

Acarus  serotinae,  n.  sp.  (?) 

Plate  XVI,  Fig.  7. 

This  gall  is  produced  by  a  mite  (Acarus)  and  is  probably  unde- 
scribed.  It  occurs  on  the  upperside  of  the  leaves  of  the  Wild 
Cherry  (Prunus  urotina)  and  is  quite  common  in  this  neighbor- 
hood. The  gall  is  about  two-lifths  o(  an  inch  long,  and  is  a 
stem-like  tube  which  expands  into  a  pouch-like  sac  at  the  end. 
ft  is  hollow,  with  an  exit  on  the  underside  of  the  leaf.  I  name 
it  provisionally  Acarus  serotina. 

Several  examples.     Coll.  Am.  Mus.  Nat.  Hist. 


EXPLANATION   OF   PLATES. 
Plate  IX. 
Fif.  I.  Rhoditesbicolor(//nrr.).  Fie.  3.  Rhodites  dichlocerus  (//orr.). 

'•     s.         •'        ignola  O.  S.  •'    6.         "         vema  O.  .S. 

"    J.         "        radicum  O.  .S.  "     7.  Diastrophus  bassettii  .dirii^ 

"       4.  '■  globulus  ATI  A 

Pr.ATB   X. 

Fig.  I.  Dia5lrophuscu$cut.-efoniiis(7..K.  />;-.  1/.  Amphtbolip!SConfluentus(//iirr.). 
•■    J.  "  nebulosus  a  S.  "   j.  "  ioaois  (O.  S.). 

"    J.  Andricus  cornigerus  (O.  S.).         "    6.  "  ilicifolhi- (Auj.). 

Plate  XI. 

Fig.  I.   Andricus  (utilis  (0.  .S'.).  Fig.  4.  Andricus  singularis  (Adij.). 

"     2.         "        similis(iifojj.).  •'    /.         "        lana  (/"i/r*). 

"    J,         "        clavuta  (AtiJ.).  "     6.  Cynips  (?)  prinoides  5™/. 

Plate  XII. 
Fig.  I.  Acraspiserinacei(H'aft^),  Fig.  4.   (lolcaspis  globulus  (/i/rA). 

"     3.  Neuroterus  floccosjs  (5a«.).        "    3.         "         duricoria  .Siui. 
"    s-  Dryophanla  polita  (.Sajj.).  "    b.  Cynips  strobilana  O.  S. 

Plate  XIII. 
Fig.  I.  NcuTOlerus  batatus  (/iVfi).        Fi(.j.  Biorhiia  lorticomis  ( Wa/ii). 
"     z.  Andricus  petiolicoU  (5dji.).         "    4.  Cectdooiyia  semilalcc  O.  .SI 

Plate  XIV. 
Fig.  I.  Ccddomyia  holotricha  0.  S.       Fi.^.j.  Cecidomyia  persicoides  O.  S. 
■•     2.  "        caiyaxola  O.  S.         "    4.  "        tubicola  O.  S. 

Plate  XV. 
Fig.  I.  Cecidomyia  strobiloides  O.  S.     Fig.  4.  Ceddomyia  poculum  O.  S. 
"    z.  "        rigidat  O.  S.  "    /,  "        clavula  ^/u/. 

"    J.  •■        pilulx  ( (fa/iA). 

Plate  XVI. 
Fig.  I.   Pachypsylla  venusta  O.  S.  P'g-S-   Honuapbis  hamamelidis  Fitih. 

"      2.  "  CUCUfbita  RiUy.  ^     Pi*mnhiirtift  rh^iQ   Fitrk 

"    J.  '■  gemma  Riley. 

"     4.   Hormaphis  spinosus  (.S'^imirr) 
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Article  XVI.— NOTES  ON  BIRDS  AND  MAMMALS 
OBSERVED  NEAR  TRINIDAD.  CUBA,  WITH  RE- 
MARKS ON  THE  ORIGIN  OF  WEST  INDIAN 
BIRD-LIFE. 

By  Frank  M.  Chapman. 

INTRODUCTORY. 

Trinidad  is  situated  on  the  southern  coast  of  Cuba,  about 
400  miles  from  the  eastern,  and  350  from  the  western  extremity 
of  the  island.  The  shore  at  this  point  is  formed  of  recent  coral 
limestone.  Three  miles  inland  this  has  been  upheaved,  and 
appears  as  a  line  of  hills  parallel  to  the  coast,  about  thirty  miles 
in  length  and  reaching  an  altitude  of  900  feet. 

From  the  summits  of  this  coast-range  one  looks  north  across 
the  noble  valley  of  Trinidad.  This  valley  is  three  miles  in  width 
and  about  thirty  in  length.  Its  southern  boundary  is  formed 
by  the  low  range  just  mentioned,  while  its  northern  side  is  defined 
by  the  foot  hills  of  the  San  Juan  Mountains.  It  is  celebrated  for 
its  fertility,  and  is,  or  has  been,  almost  entirely  devoted  to  sugar- 
cane plantations.  The  San  Juan  Mountains  are  largely  formed 
of  a  paleozoic  limestone.  They  are  irregular  and  picturesque  in 
outline  and  seamed  by  narrow  valleys,  down  which  dash  clear 
mountain  streams  on  their  way  to  the  sea.  Their  average  height 
is  from  2500  to  3000  feet,  and  one  peak,  Portrerillo,  reaches  an 
altitude  of  4000  feet. 

The  region  about  Trinidad,  then,  may  be  divided  into  three 
quite  different  districts:  first,  the  coast,  including  the  southern 
slope  of  the  coral  limestone  hills  ;  second,  the  Trinidad  Valley  ; 
third,  the  San  Juan  Mountains.  During  the  month  and  a 
half  (March  t-April  t4,  1892)  in  which  I  collected  in  this  region 
I  visited  locaHties  in  each  of  the  districts  mentioned,  and  a 
description  of  them  will  serve  also  for  the  districts  in  which 
they  are  included.  They  may  be  considered  in  natural,  or 
what  proved  to  be  the  reverse,  order  in  which  they  were  visited. 
[379] 
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Casitda  (April  10-14), — Casilda  is  the  port  of  TrinidaA  The 
harbor  is  formed  by  a  crescentic- shaped  sand-bar  which  reaches 
out  from  the  shore  and  partly  encloses  a  basin  about  two  miles 
in  diameter.  On  the  sea  side  there  ts  a  hard,  fine  beach  ;  on 
the  bay  side  there  are  extensive  mangrove  swamps  and  large 
grassy  marshes.  The  place  seemed  admirably  adapted  to  sup- 
port an  aquatic  avifauna,  which  nevertheless  was  largely  want- 
ing. Brown  Pelicans  and  Cormorants  were  not  uncommon,  and 
Clapper  Rails  were  apparently  numerous  in  the  mangroves. 
Beyond  these  I  did  not  observe  ten  individuals  of  any  species  of 
water  bird.  The  distance  from  the  coast  to  the  summit  of  the 
coast  hills,  near  which  is  situated  the  city  of  Trinidad,  is  between 
three  and  four  miles.  The  growth  here  is  scattered,  low  and 
scrubby,  the  absence  of  royal  palms  being  especially  noticeable. 
Birds  are  comparatively  rare. 

Guanayara  (April  5-9). — Guanayara  is  at  the  base  of  the 
mountains,  eight  miles  west  of  Trinidad.  There  is  no  beach 
here,  and  the  sea  breaks  on  a  solid  wall  of  conglomerate  coral 
limestone.  At  a  distance  of  about  one  mile  from  the  shore  this 
formation  meets  the  palaeozoic  rocks  of  the  mountains.  The 
line  of  connection  is  clearly  marked  by  the  royal  palms  which 
grow  at  the  extreme  edge  of  the  older  formation,  but,  as  on  the 
coast-range  at  Trinidad,  this  tree  was  not  found  in  the  recent 
coral  limestone.  My  collecting  here  was  largely  limited  to  the 
newer  land  which  flanks  the  mountains.  On  this  tract  the 
growth  presents  every  gradation  from  the  recently  established 
running  vines  and  hardy  Borricha,  growing  within  ten  feet  of  the 
sea,  to  woods  resembling  second-growth  with  dense  thickets 
underneath.  Birds  of  certain  species  were  abundant,  but  there 
were  wanting  a  number  of  species  found  at  both  San  Juan  and 
San  Pablo. 

San  Pablo  (March  r5-3o). — San  Pablo  is  in  the  Trinidad 
Valley,  fifteen  miles  east  of  Trinidad.  The  valley  is  largely 
devoted  to  raising  sugar  and  tobacco,  but  there  are  great  tracts 
of  fallow  land  given  up  to  grazing  and  resembling  northern 
pastures,  and,  where  the  cattle  are  not  numerous,  they  are 
covered  with  a  growth  of  guava  bushes.  At  this  point  the  valley 
is  traversed  by  the  Agabama  River,  in  the  winter  a  shallow  stream 
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atwut  fifty  fe«t  in  width  and  with  treeless  banks,  San  Pablo  is 
on  the  northern  side  of  the  valley,  near  the  foothills  of  the  San 
Juan  chain.  These  low  hills  and  their  intervening  valleys  are 
generally  well  wooded,  and  in  the  latter  are  small  streams 
bordered  by  a  more  or  leas  dense  tropical  growth.  Localities  of 
this  nature  furnished  the  best  collecting  ground.  Indeed  the  great 
diversity  of  ground  at  San  Pablo  gave  rise  to  a  richer  avifauna 
than  I  found  at  any  other  place.  In  the  'old  fields'  of  the 
valley  were  Meadowlarks  and  Yellow-winged  Sparrows;  on  the 
Agabama  were  Jaipanas  and  Gallinules,  and  in  the  guavas  and 
wooded  hills  and  valleys  were  found  all  the  species  of  woodland 
birds  which  I  observed  in  Cuba. 

San  Juan  de  Letran  (March  1-13). — The  valley  of  San  Juan  is 
eight  miles  north  of  Trinidad  at  an  altitude  of  2000  feet  in  the 
San  Juan  Mountains.  It  Is  one  of  many  small  valleys,  averaging 
a  quarter  of  a  mile  in  width,  enclosed  by  the  mountain  tops, 
which  at  this  point  were  about  four  hundred  feet  above  the  level 
of  the  valley.  The  summits  and  sides  of  the  mountains  were  here 
covered  by  a  dense  growth  of  high,  wiry  grass,  and  numerous  but 
scattered  small  palmettoes,  and  a  species  of  agave  bearing  a 
yellow  flower  which  was  abundant  at  the  time  of  my  visit.  As  a 
rule  each  valley  is  watered  by  a  clear  mountain  stream,  and  when 
the  ground  is  not  under  cultivation  by  the  mountaineers,  it  sup- 
ports a  fairly  dense  vegetation.  Royal  palms,  averaging  about 
sixty  feet  in  height,  are  here,  as  elsewhere,  the  most  abundant 
and  characteristic  trees. 

San  Juan  was  the  realization  of  a  naturalist's  dream  of  the 
tropics.  With  the  kindly  hospitality,  which  I  everywhere 
encountered,  a  resident  mountaineer  placed  an  unoccupied 
thatched  cabin  at  my  disposal,  and  having  a  young  native  to  cook 
for  me,  I  was  thus  most  favorably  situated  for  collecting.  The 
nature  of  the  country,  too,  was  such  as  to  focus  the  birds  within 
comparatively  narrow  limits,  and  for  this  reason  they  were 
exceedingly  abundant.  In  or  near  the  clearing  about  my  house 
grew  royal  and  cocoa  palms,  mangoes,  bananas,  oranges,  lemons, 
guavas  and  coffee,  and  from  my  door  I  saw,  with  few  exceptions, 
all  the  species  of  birds  I  observed  in  the  mountains.  Altitude 
here  has  apparently  no  influence  on  the  distribution  of  birds. 
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The  absence  at  San  Juan  of  certain  species  found  at  Sao  Pablo 
was  evidently  due  to  purely  local  conditions;  as  for  example, 
the  lack  of  large  fields  suitable  for  Meadowlarks,  or  of  a  body  of 
water  suitable  for  the  habitation  of  Ja^anas. 

During  my  stay  at  or  near  Trinidad  1  was  everywhere  so 
hospitably  received  I  have  difficulty  in  fitly  expressing  my  thanks. 
Mr.  B.  W.  Morrill,  Sres.  Eduardo  Caret  and  Manuel  Fernandez, 
Sarjento  Prats  of  the  Guardia  Civil,  and  Captain  White  of  the 
American  Schooner  'City  of  Philadelphia,'  all  rendered  me 
invaluable  assistance,  which  I  desire  to  gratefully  acknowledge  ; 
and  I  would  especially  thank  Mr.  Daniel  Quayle,  the  American 
Consular  Agent  at  Trinidad,  whose  home  and  services  were 
always  freely  offered  me. 

I. — Notes  on  Cuban  Birds. 

General  Impressions  of  Cuban  Bird-life. — One  familiar  with 
the  bird-life  of  only  the  middle  Atlantic  States  of  America  would, 
1  think,  return  from  a  morning  in  the  woods  of  San  Juan  or  San 
Pablo  with  three  prominent  impressions  of  Cuban  birds;  first, 
their  abundance  ;  second,  their  comparative  tameness ;  third, 
their  lack  of  song  power.  Probably  the  second  characteristic 
contributes  to  the  force  of  the  first.  Of  some  eighty  species 
found  at  San  Pablo  it  was  customary  to  observe  about  two-thirds 
each  day,  while  in  the  vicinity  of  New  York  City  it  is  not  usual 
to  observe  more  than  one-third  of  the  summer-resident  fauna 
during  a  day's  outing. 

The  restrictions  imposed  by  the  government  on  the  use  of  fire- 
arms, the  high  price  charged  for  ammunition,  and  the  absence 
of  game,  except  Quail  and  Doves,  are  excellent  reasons  why 
there  should  be  little  shooting  in  Cuba,  and  during  my  stay  I 
encountered  but  three  gunners,  all  of  whom  were  hunting  Doves 
(Zenaidura,  Zenaida  and  Columba  corensis).  Birds,  therefore,  are 
molested  but  little,  and  as  a  result  many  of  them  display  an 
unusual  confidence  in  their  human  neighbors.  For  this  reason, 
and  also  because  of  their  abundance  and  continuous  presence, 
they  are  far  better  known  to  the  natives  of  all  classes  than  are 
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OUT  coiDiDon  birds.  The  Inhabitants  of  the  country  were 
particularly  well  informed,  and  seldom  failed  to  recognize  the 
permanent  resident  birds,  either  by  their  appearance  or  notes. 
Children  of  not  more  than  eight  years  of  age  could  generally 
name  at  sight  most  nf  the  birds  on  my  work  table.  A  general 
knowledge  of  resident  birds,  however,  was  not  confined  to  the 
inhabitants  of  the  country,  and  on  one  occasion,  in  a  restaurant 
in  Trinidad,  f  was  somewhat  surprised  to  hear  a  discussion 
on  the  identity  of  the  Flycatcher,  known  as  Pitirre  {Tyran- 
nus  domincenus),  while  the  debate  over  the  bird's  time  of  arrival 
from  the  south  became  animated. 

In  saying  that  Cuban  birds  displayed  a  lack  of  song  power  I 
would  not  imply  that  they  lack  in  vocal  power ;  on  the  contrary, 
many  of  them  are  exceedingly  noisy,  and  the  woods  and  clearings 
resound  with  strange  and  sometimes  not  unmusical  call-notes, 
cries  and  whistles.  At  San  Juan  the  clearings,  low  growth  and 
woods  were  in  close  proximity,  and,  as  before  stated,  birds  were 
more  abundant  here  than  elsewhere.  The  morning  chorus  was 
opened  by  the  soft,  plaintive  cooing  of  the  Zenaida  and  Zenaidura 
Doves  and  the  more  vigorous  notes  of  the  Torcaza.  They  were 
followed  by  the  singular  call-notes  and  whistles  of  the  two  Black- 
birds (Quiscalus  and  Ptiloxena).  Then  the  chattering  notes  of  the 
Guatibero  {^Pilangus),  the  rolling  call  of  the  Carpintero  {Centurus), 
the  attempt  at  song  of  the  Zorzal  (Mimodch/a)  were  added  to  the 
chorus;  while  at  intervals  one  heard  the  kr-r-row  of  Trogons, 
the  complaining  note  of  the  Anis,  the  mournful  whistle  of  the 
diminutive  Siju  Owl,  or  the  grating  cries  of  a  passing  flock  of 
Paroquets. 

In  the  open  valley  at  San  Pablo  birds  were  of  course  less 
abundant,  and  the  characteristic  species  here  were  the  Carolina 
Doves  and  Meadowlarks. 

At  the  time  of  my  visit  woodland  birds  were  feeding  on  the 
fruit  of  the  cupey  tree,  and  were  always  abundant  in  the  vicinity 
of  trees  bearing  ripe  fruit. 

On  one  occasion,  while  sitting  beneath  one  of  these  trees,  I 
heard  or  saw  on  or  near  it,  within  a  period  of  ten  minutes,  eighteen 
species  of  birds,  of  which  all  but  two,  the  Black- throated  Blue 
Warbler  and  Black-whiskered  Vireo,  were  peculiar  to  Cuba. 
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TUey  included  three  species  of  Woodpeckers,  three  of  Black- 
birds, two  Flycatchers  {Pitangus  and  Myiarchus),  Crows,  Par- 
rels, Paroquets,  Trogons,  Negritos,  Zorzals  and  Todies. 

Although  I  observed  some  twenty  species  of  the  North  Ameri- 
can land-birds  which  occur  in  Cuba  during  the  winter  only,  the 
part  played  by  these  birds  in  the  avifauna  was,  with  live  excep- 
tions, an  unimportant  one. 

These  five  birds  mentioned,  in  the  order  of  their  abundance, 
were  Black-throated  Blue,  Palm  and  Prairie  Warblers,  Redstarts, 
and  Catbirds. 

The  nesting  season  among  the  Passeres  in  Cuba  is  apparently 
not  fairly  under  way  until  after  the  middle  of  April.  Some 
species  commence  to  breed  in  March,  but  the  real  breeding 
season  was  evidently  about  to  open  at  the  time  1  left  Guanayara. 
Early  in  March,  however,  I  observed  that  birds  which  do  not 
nest  until  late  in  April  were  in  pairs.  It  seems  not  improbable 
that  some  of  these  sedentary  insular  species  may  be  mated  for 
life. 

The  Migration. — Beyond  the  arrival  of  three  species,  which  are 
found  in  Cuba  during  the  summer  only,  I  observed  no  evidences 
of  a  migration.  There  were  apparently  no  flights  of  transients 
en  route  to  the  North,  and  no  marked  fluctuation  in  the  numbers 
of  the  winter  visitants  was  noticed. 

It  is  probable  that  by  far  the  larger  number  of  migrants  which 
touch  Cuba  in  going  from  the  United  States  go  to  the  westward 
and  cross  from  Cape  San  Antonio  to  Yucatan  in  preference  to 
following  the  Cuban  coast  to  the  eastward  and  thence  continuing 
their  journey  through  Jamaica,  or  San  Domingo,  Porto  Rico  and 
the  Lesser  Antilles.  In  returning  in  the  spring  it  is  natural  to 
suppose  they  would  retrace  the  course  of  the  previous  fall. 

Birds  Observed  while  Sailing  from  BatabanS  to  Trinidad. — Few 
birds  were  observed  while  sailing  along  the  southern  coast  of 
Cuba.  From  Cienfuegos  to  the  bar  which  makes  the  harbor  of 
Trinidad,  the  shore  is  an  almost  continuous  wall  of  coral  lime- 
stone; there  are  no  shoals  or  sandy  beaches  and  no  birds  were 
seen.  Between  Cienfuegos  and  Bataban6  the  water  is  shallow,  and 
there  are  innumerable  mangrove  islands  varying  in  size  from  the 
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small  sand-bar,  on  which  a  few  mangrove  shoots  had  but  recently 
taken  root,  to  the  older  islands  having  an  area  of  thirty  or  forty 
acres.  Ooe  would  expect  to  And  water-birds  here  in  abundance, 
but  seven  Laughing  Gulls,  several  hundred  Cormorants,  about 
fifty  Frigate  Birds,  a  few  Brown  Pelicans,  and  two  great  White 
Herons  {Ardea  occtdenialis),  were  the  only  ones  observed. 

The  Cuban  Avifauna. — It  is  largely  to  that  fine  old  naturalist. 
Dr.  Juan  Gundlach,  that  we  owe  our  knowledge  of  Cuban  birds. 
For  fifty-four  years  he  has  pursued  his  studies  of  the  Cuban 
fauna,  and  from  his  report  on  the  birds'  I  make  the  following 
analysis: 

Total  Durober  of  species  recortled 157 

Land-birds I  $6 

Water-birds 101 

PermaneDl  residents 130 

Transient  visitants 39 

Winter  residents 81 

Summer  residents 7 

The  number  of  species  peculiar  to  the  island,  and  a  com- 
parison of  the  extent  of  the  avifauna  with  that  of  other  West 
Indian  Islands,  will  be  found  in  a  succeeding  part  of  this  paper. 

In  two  genera,  Terelistris  and  Mimocichla  (see  remarks 
under  the  latter)  species  ranging  throughout  Cuba  seem  to  have 
became  differentiated  JVito  two  well-marked  forms,  an  eastern  and 
a  western.  Careful  comparison  of  large  series  of  birds  will 
doubtless  show  that  other  wide  ranging  Cuban  species  are  per- 
haps separable  into  eastern  and  western  races. 

Species  Described  as  Uew  or  Added  to  the  Cuban  Fauna. — In  the 
present  paper  the  following  species  and  subspecies  are  described 
as  new  or  described  under  new  names;  Rallus  longirostris 
cubaiius,  Columbigallina  passerina  terrestris,  Pitangus  jamaieetms, 
Dendroica  petechia  flavieeps,  Capromys  columbianus.  "Dives" 
atroiiolaceus  is  placed  in  a  new  genus  Ptiloxena.  Coiinus  vir- 
Hiniiinus  floridanus  is  added  to  the  Cuban  fauna,  and  the  Red- 
tailed  Hawk  is  given  as  Buleo  borealis  calurus. 

<  Jouni,  fur  Orn.,  XIX.  Igj.,  pp.  MSj-^5,  3S3-37S :  XX.  iSji.  pp.  401-4J» ;  XXII,  lBj4,  pp. 
113-166,  aW-joS  1  XXIll,  lB7J,pp.  »»J-|40,  isr*^- 
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Annotated  List  of  Birds  Observed. 

In  the  following  notes  on  birds  observed  near  Trinidad  the 
expressions  abundant,  common,  etc.,  without  mention  of  locality, 
refer  to  Guanayara,  San  Pablo  and  San  Juan  when  applied  to 
land-birds,  and  to  Casilda  when  applied  to  water-birds. 

When  no  doubt  of  identity  existed  I  have  given  the  local  native 
name.  In  other  cases  I  have  given  in  quotation  marks  the 
native  name  from  Gundlach's  '  Beitrnge  zur  Ornithologie  Cubas ' 
(1.  c).  When  practicable  this  ts  followed  by  the  English 
equivalent. 

1.  Colymbus  dommicus  Linn.  Zaramagullon  Chico. 
St.  Domingo  Grebe. — Two  pairs  of  this  little  Grebe  were  found 
in  the  Trinidad  River  near  its  headwaters  in  the  San  Juan  valley. 
The  river  at  this  point  is  a  mere  mountain  stream,  which  in  places 
widens  into  small  poofs.  A  female  taken  March  4  was  molting 
and  had  lost  all  the  quills  of  both  wings. 

2.  Podilymbuspodtceps  (/,/«/>.).  Zaramaoullon  Grande. 
P1ED-BILI.ED  Grebe. — Several  observed  at  San  Pablo. 

3.  Sterna  maxima  Bodd.  "GAVKn-A."  Rovai.  Tern.— 
Not  common. 

4.  Anhinga  anhinga  (ZiW.).  "Marrella."  Anhinga. — 
But  two  observed. 

5.  Phalacrocorax  dilopbus  floridanus  (.^wt^.).  "Corua." 
Florida  Cormorant. — Common. 

6.  Pelecanus  fuscus  Unn.  "Alcatraz."  Brown  Peli- 
can,— Common. 

7.  Fregata  aquila  (Linn.).  "  Rabihorcado."  Man-o'- 
War  Bird. — Not  uncommon.  During  a  severe  storm  on  March 
7  three  of  these  birds  were  seen  at  San  Juan.  The  wind  was 
blowing  the  sea  mist  rapidly  across  the  tops  of  the  mountains, 
but  high  above  these  lower  clouds  the  Man-o'-War  Birds  floated 
calmly,  apparently  undisturbed  by  the  elements. 

8.  Anas  dJSCOrs  Linn.  Blue-winged  Teal. — One  seen  at 
San  Pablo. 
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9.  Aix  sponsa  {Linn.).  Pato  de  la  Florida.'  Wood 
Duck. — Two  pairs  of  these  birds  frequented  a  forest  brook  at 
San  Pablo.  A  pair  taken  March  19  had  the  sexual  organs  but 
slightly  enlarged.  They  were  said  by  the  natives  not  to  remain 
during  the  summer. 

10.  Ardetta  exilis  (Gmel.).  "Garzita."  Least 
Bittern. — One  specimen  taken  in  the  mangroves  at  Casilda. 

11.  Ardea  occidentalis  Aud.  "Garcilote  Blanco." 
Great  White  Heron. — One  observed  at  Casilda. 

12.  Ardea  wardi  Ridgw.  Ward's  Heron. — Observed  on 
several  occasions,  but  no  specimens  were  secured.  It  is  more 
than  probable,  however,  that  the  Cuban  bird  should  stand  as 
wardi  rather  than  herodias. 

13-  Ardea  egjetta  Gmel.  Gakza  Blanca.  American 
Egret. — There  was  a  flock  of  about  twenty  of  these  birds  at  San 
Pablo  which  came  each  night  to  roost  in  a  tree  at  the  border  of 
the  river.  They  appeared  in  a  body  with  much  regularity  just 
after  sunset,  and  after  circling  about  the  tree  once  or  twice  alighted 
on  its  branches.  One  now  heard  a  low  croaking  chorus  as  the 
birds  selected  perches  and  settled  themselves  for  the  night.  This 
lookery  was  but  200  yards  from  the  houses  and  mill  of  the  estate, 
and  not  more  than  sixty  feet  from  a  well-travelled  road.  The 
confidence  thus  displayed  by  the  birds  in  their  choice  of  a  roost 
was  in  striking  contrast  with  the  habits  of  the  shy,  much-hunted 
Egret  of  Florida.  During  the  day  single  birds  were  sometimes 
observed  in  cane-fields  from  which  the  cane  had  been  cut.  They 
were  doubtless  feeding  on  the  lizards  which  abounded  in  ground 
of  this  nature. 

14.  Ardea  coenilea  Linn.  Gkkza  Azul.  Little  Blue 
Heron. — Not  i 


15.  Ardea  tricolor  nificonis{Gi7j«).   Louisiana  Heron. — 
About  twenty  were  observed  at  Casilda. 

16.  Ardea  virescens  Linn.    "Aguaita  Caiman."    Green 
Heron. — Common  along  mountain  streams. 

■  Dr.  Gundlach  ipp1l«   Ihii  unw  to  Ih«  procding   spccin,  caUing  Ihc    Wood    Duck 
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17.  Nycticorax  nycticorax  luevius  {Bodd.).  "GuanabA 
DE  LA  Florida,"  Black-crowned  Night  Heron. — Two 
observed  at  Casilda, 

18.  Aramus  giganteus  (Bonap.).  Guaracao.  I.impkin. — 
A  common  bird  at  San  Pablo,  where  they  frequented  the  guava- 
grown  uplands,  probably  to  feed  on  land-shells.  They  were 
exceedingly  wary.  They  were  rarely,  if  ever,  heard  calling  during 
the  day,  but  soon  after  nightfall  and  throughout  the  night  one 
could  hear  the  weird  cry  from  which  they  receive  their  native 
name. 

19.   Rallus  longirostris  cubanus,  subsp.  nov. 

"Gallinuela."    (;uban  Clapper  Rail. 

Char.  Suksf. — Inlennediale  in  colaralion  between  Rallus  Ungirostris  cart- 

dirus    Ridg.   and   Rallui  lungirostris    icelli  Senn.     Of  a  daiLer    and    less 

reddish  shade  of  brown,  and  wiih  less  while  on  the  abdomen  than  caribous;  not 

Diicription  0/  Type  (No.  57,391,  Coll.  Am.  Mus.  Nat.  Hist.,  adull  male. 
Casilda,  coast  of  southern  Cuba,  April  14,  1891.  Collected  by  Frank  M. 
Chapman,  Collector's  No.  2707). — Upper  parts  dark  sepia  brown,  the  feathers 
of  the  back  bordered  laterally  with  olivaceous  ^ray  ;  wings  and  tail  of  a  lighter 
brown  than  the  back  ;  tcrtlals  slightly  darker  than  the  back  and  with  the  lateral 
margins  grayer  \  a  buff  superciliary  stripe  ;  lores  and  subocular  region  blackish  : 
posl-ocular  region  gray  ;  chin  and  throat  white  bordered  by  deep  buff,  which  on 
the  neck  has  a  grayish  tinge  and  on  the  entire  breast  t>ecomcs  cinnamon  ;  Clanks 
and  under  tail-covcrts  of  nearly  the  same  color  as  the  wings,  the  feathers  with 
narrow  transverse  white  bands  bordered  by  blackish  areas  ;  middle  of  the 
abdomen  whitish,  the  feathers  with  indistinct,  traoverse  dusky  bands.  Wing, 
5.98  in.;  tarsus.  2.14  ;  culmen,  2.44  ;  depth  of  bill  at  posterior  margin  of  nostril. 
.41  in. 

Dtscriflitm  of  Ftmalt  (No.  57.389,  Coll.  Am.  Mus.  Nat.  Hist.  .Same  date, 
locality,  and  collector.  Collector's  No.  270a).— Similar  to  the  male  but  smaller, 
the  sides  of  the  throat,  neck  and  breast  paler.  Wing,  5.20  ;  tarsus,  1.90 : 
culmen,  2.1S  ;  depth  of  bill  at  posterior  margin  of  nostril,  .38  in. 

Six  specimens  of  this  new  Rail  were  collected  at  Casilda. 
Two  of  these  are  fully-grown  young  of  the  year,  which  differ 
from  the  adults  only  in  having  the  throat  and  chin  huffy  instead 
of  white. 

For  comparison  with  these  birds  I  have  had,  through  the 
courtesy  of  Messrs.  Brewster,  Ridgway  and  Sennett,  specimens  of 
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earribttuSy  seotti,  and  also  one  example  of  saturatus.  This 
included  the  type  of  caribtais,  while  in  the  American  Museum 
Collection  there  are  the  types  of  seotti  and  one  example  of  true 
longirestris  from  Bahia.  Comparison  of  eubatius  With  this 
material  shows  that  while  it  is  more  closely  related  to  scotH  than 
to  any  known  form  it  evidently  connects  scolli  with  caribceus. 
Thus  the  darkest  Cuban  example  is  inseparable  from  a  pale 
specimen  of  seotti,  and  on  the  other  hand  the  palest  Cuban  birds 
are  scarcely  distinguishable  from  the  darkest  specimens  of 
caribaus.  From  saturatus,  cubanus  is  apparently  separated  by 
its  browner  color  and  gray  instead  of  brown  margins  to  the 
feathers. 

I  have  provisionally  adopted  Mr.  Sennett's  nomenclature  for 
crepitans  and  saturatus'  but,  as  previously  stated  by  Mr.  Brewster 
and  myself,'  I  believe  that  a  larger  number  of  specimens  than  we 
at  present  possess  will  show  a  complete  intergradation  between 
all  the  forms  of  this  group,  with  the  probable  exception  of  the 
Bahaman  Rallus  coryi. 

The  Cuban  Clapper  Rails  were  common  in  the  mangroves  at 
Casilda.  The  breeding  season  was  evidently  over  before  April 
14,  for  on  that  date  I  secured  the  two  fully-grown  young  birds 
before  mentioned. 

20.  GalUnula  galeata(ZiV^A).  Gallineta.  Florida  Gal- 
LiNULE. — Common  in  pairs  at  San  Juan. 

21.  Trinc^a  minutitla  Vieill.  "Zakapico."  Least  Sand- 
piper.— One  observed  at  Casilda. 

22.  Sjrmphemia  semipalmata  ((7m«/.).  "Zarapico  Real." 
WiLLET. — A  flock  of  eight  was  observed  at  Casilda.  None  were 
secured,  and  it  is  possible  they  may  have  belonged  to  the 
western  race  inornala. 

23.  Actitismaciilaria{7;»«M.).  "Zarapico."  Spotted  Sand- 
piper.— Not  uncommon  at  San  Pablo. 

24.  Charadrius  squatarola  (Linn.).  Black-bellied 
Plover. — One  observed  at  Casilda. 
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25.  .^gialitis  vocifera  {Z/««.).  "Frailecillo."  Kildeer.— 
Not  common. 

26.  .figialitis  wilsonia  (prd).  "Frailecillo."  Wilson's 
Plover. — A  pair  of  breeding  birds  was  taken  at  Guanayara. 
The  male  is  in  fully  adult  plumage,  but  lacks  the  cervical  collar, 
which  in  most  high-plumaged  specimens  of  this  species  is  nearly 
complete. 

27.  Jacanaspmosa(i/ffH.).  Gallito.  Mexican  Jacana.— 
Found  only  at  San  Pablo,  where  they  were  not  uncommon  along 
the  Agabama  River.  Here  they  feed  among  small  lily-pads  not 
more  than  two  inches  in  diameter,  growing  in  water  several  feet 
deep.  If  they  paused  the  leaves  sank  beneath  them,  when  they 
would  take  to  the  water,  swimming  easily  and  somewhat  like  a 
Coot  {Fuliea). 

28.  Colinus  virginianus  cubanensis  (Gld.).  Codurniz. 
Cuban  Bob-white.— Two  males  and  a  female  of  this  bird  were 
taken  from  a  small  flock  in  the  mountains. 

29.  Colinus  virginianus  floridanus  {Coues).  Couorniz. 
Florida  Bob-white. — Six  Quails  were  secured  at  San  Pablo, 
where  they  were  apparently  not  uncommon.  They  frequented 
the  guavas,  cane-fields  and  tobacco  plantations.  The  familiar 
bo6-whiU  and  '  scatter  calls  '  were  first  heard  on  March  23,  when 
the  birds  were  still  in  Hocks  and  evidently  just  beginning  to  mate. 

Of  four  males  one  is  typical  of  the  very  dark  Quail  {torn 
southern  Florida,  while  the  other  three  are  intermediate  between 
this  form  and  true  cubanensis.  The  two  females  apparently  agree 
with  the  Florida  bird,  and  are  easily  distinguishable  from  the 
females  of  true  cubanensis. 

1  can  account  for  the  presence  of  these  birds  only  on  the  sup- 
position that  Florida  Quails  have  at  some  time  been  introduced 
in  Cuba,  and  that  they  have  interbred  with  the  native  birds.  The 
explanation  is  not  unreasonable,  for  we  know  that  Quail  have 
been  introduced  into  other  West  Indian  Islands.' 

>Cf.  CiindlKh.^.  f.  O.,  iBj4,  p.  joo.  Dr.  Gundlach,  howw^r,  cnnfuied  the  iwo  bEidm  fot 
t  hav«  seen  (pecimena  dI  imc  cuhajKyuit.  And  one  equally  (ypicul  of  the  Florida  biid,  which 
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30.  Columba  corensis  Gmel.  Torcaza.— Common,  fre- 
quenting the  royal  palm  trees,  the  berries  of  which  seemed  to  con- 
stitute its  sole  food.  One  individual  had  no  less  than  eighty  of 
these  berries,  each  measuring  three-eighths  by  one- half  of  an  inch 
in  diameter,  in  its  crop.  The  Torcaza  is  thus  an  acrive  agent  in 
distributing  the  seeds  of  palm  trees.  The  call  of  the  Torcaza  is  a 
vigorous  too-ivhho,  too,  too-whho,  coo,  with  the  accent  strongly 
pronounced. 

31.  Columba  leucocephala  Linn.  Torcaza  Cabeza 
Blanca.  White-crowned  Piueon. — Single  birds  were  observed 
on  two  occasions. 

32.  Zenaidura  macroura  (Linn.).  Paloma.  Mourning 
Dove. — Everywhere  a  common  species.  At  San  Pablo  they  were 
exceedingly  abundant,  and  there  were  few  intervals  during  the 
day  when  their  call  could  not  be  heard.  In  the  afternoon  in 
walking  over  the  weed-grown  bottom  of  a  former  course  of  the 
Agabama  River,  at  nearly  every  step  this  species  and  the  Ground 
Dove  arose  in  small  flocks  from  almost  beneath  my  feet.  They 
evidently  came  here  to  procure  the  line  gravel  which  had  been 
brought  by  the  river. 

At  the  time  of  my  visit  the  birds  were  breeding,  placing  their 
nests  in  the  guava  bushes,  or  even  in  the  palm  trees,  where  the 
leaves  branch  out  from  the  trunk.  I  now  frequently  observed  a 
peculiar  aerial  evolution  which  probably  is  confined  to  the  breed- 
ii^  season.  I  have  previously  observed  it  only  at  Corpus  Christi, 
Texas,  where  also  the  birds  were  breeding.  This  evolution 
consists  of  a  short,  unnatural  flight,  followed  by  a  sail,  which  is 
sometimes  over  a  circular  course.  This  may  be  repeated  two  or 
three  times,  and  the  bird  then  sails  to  the  ground  or  a  near-by 
perch.  The  whole  performance,  does  not  cover  over  two 
hundred  feet,  and  is  presumably  confined  to  the  vicinity  of  the 
nest.  At  least  on  several  occasions  1  observed  it  directly  above 
a  nest.  During  this  flight  and  sail  the  bird  so  exactly  resembles 
an  Accipiter  that  1  never  saw  one  engaged  in  it  without  involun- 
tarily grasping  my  gun  to  shoot  what  I  had  mistaken  for  a  Hawk. 
Indeed,  so  close  is  the  resemblance,  it  is  only  after  careful 
scrutiny  that  one  recognizes  the  Dove. 
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Cuban  specimens  are  smalleT  than  examples  of  Z.  « 
from  the  eastern  United  States,  and  in  their  slightly  darker  color 
and  disproportionately  shorter  tail,  they  show  an  approach  to 
Zenaida  zenaida:  Average  measurements  are  as  follows:  five 
Cuban  specimens,  wing,  5.52  ;  tail,  4,81  in.  Five  specimens  from 
the  vicinity  of  New  York  City,  wing,  5.92;  tail,  5.40  in. 

33.  Zenaida  zenaida  (^0Ma/.).  GuANARo.  Zenaida  Dove. 
— Common.  It  is  more  of  a  ground  Dove  than  Zenaidura,  and  is 
therefore  less  frequently  seen.  Its  notes  resemble  those  of 
Zenaidura,  but  are  deeper,  louder  and  more  solemn. 

34.  Coltunbigallina  passerina,  subsp.  Tojosita.  Ground 
Dove. — Common. 

Throughout  its  range  this  small  Dove  presents  much  variation 
in  the  color  of  the  bill,  and  to  a  less  extent  in  the  color  of  the 
plumage.  It  is  not  always  possible  to  determine  from  dried 
specimens  what  was  the  color  of  the  bill  in  life,  and  as  few  speci- 
mens are  labeled  with  regard  to  this  point  much  of  the  existing 
material  is  misleading.  So  far  as  I  am  aware,  in  eastern  North 
America  and  the  West  Indies,  the  bill  assumes  three  styles  of 
coloration,  as  follows:  In  eastern  North  America  it  has  the  basal 
half  or  two-thirds  coral  red,  the  tip  black  or  blackish.  (In  dried 
specimens  the  red  becomes  orange  or  yellow,  and  is  then  indis- 
tinguishable from  the  next.)  In  Jamaica  (r/.  Scott,  Auk,  IX, 
1892,  p.  134)  it  has  the  basal  half  or  two-thirds  yellow.  Mr. 
Scott  informs  me  that  his  remarks,  as  above  referred  to,  are  basad 
on  fresh  specimens.  In  the  Bahamas,  according  to  Mr.  Maynard, 
the  bill  is  "constantly  and  wholly  black."  This  is  one  of  the 
characters  on  which  he  establishes  his  Chamiepelia  baliamemis 
(cf.  Am.  Ex.  and  Mart.,  Ill,  1887,  p.  33). 

Cuban  birds  have  the  bill  in  life  brownish  black,  darker  at  the 
tip,  and  with  a  faint  reddish  cast  basally.  The  general  appear- 
ance is  that  of  a  black  bill,  but  as  I  have  been  unable  to  make 
an  extended  comparison  of  the  Cuban  and  the  Bahaman  birds  I 
cannot  affirm  their  identity. 

The  bird  from  eastern  North  America,  as  before  remarked, 
differs  from  Uns passerina  of  Jamaica  in  having  the  base  of  the 
bill  red  instead  of  yellow;  there  are  also  differences  in  coloration. 
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Mr,  Scott  has  permitted  me  to  examine  bis  fine  series  of  some 
forty  Jamaican  specimens,  and  comparison  of  these  with  some 
twenty  examples  from  Florida  shows  that  they  may  be  separated 
into  two  well-marked  races.  Jamaican  males  are  slightly  paler 
and  have  whiter  throats  than  Florida  males.  In  the  females  the 
difference  is  more  marked,  Jamaican  birds  having  the  throat  whiter, 
the  breast  more  finely  squamate,  and  the  abdomen  whiter,  and  they 
lack  the  pinkish  tinge  seen  in  Florida  specimens.  In  size  the 
sexes  arc  alike,  and,  as  might  be  expected,  Jamaican  birds  are 
somewhat  smaller.  Five  males  and  five  females  from  Jamaica 
measure:  wing,  3.25;  tail,  3.06;  bill,  .44  in.  An  equal  num- 
ber of  both  sexes  from  Florida  measure  :  wing,  3,50  ;  tail,  2,30  ; 
bill,  .44  in.  It  is  evident  then  that  the  name  passerina  can  no 
longer  be  accepted  for  the  bird  from  eastern  North  America.  In 
describing  his  bahamensis  Mr.  Maynard  remarks  (I.e.):  "  "Tis 
only  after  considerable  hesitation  that  I  name  these  species  even 
provisionally  ;  'tis  also  possible  that  Limnaeus  \sic\  of  Colttmlia 
passerina  was  based  on  specimens  of  this  species  and  not  on  birds 
of  the  continent  of  North  America.  In  event  of  this  proving  the 
case,  I  propose  the  name  of  Chamapelia  purpurea  for  the  larger 
continental  Dove."  It  seems  to  me,  however,  that  this  name  is 
unavailable  from  either  logical  or  zoological  grounds.  The 
"  event "  which  Mr.  Maynard  specifies  has  not '  proved  to  be  the 
case,'  nor  does  he  designate  which  of  the  North  American  races 
of  Columbigallina  he  proposes  to  call  purpurea.  Very  probably 
he  intended  to  name  the  race  from  eastern  North  America,  but 
his  remarks  are  so  vaguely  worded  as  to  be  capable  of  several  inter- 
pretations. Furthermore,  Mr,  Maynard  did  not  know  the  true 
passerina,  and  he  thus  fails  to  mention  the  diff^erences  which  serve 
to  distinguish  the  eastern  North  American  bird  from  the  bird 
which  Linnsus  named.  In  view  of  the  unsatisfactory  basis  on 
which  the  na.me  purpurea  stands  it  seems  unwise  to  recognize  it, 
and  I  suggest,  therefore,  that  the  Ground  Dove  of  eastern  North 
America  be  known  as  ColumbigalUna  passerina  terreslris. 

35.  Geotiygon  moatana  (Linn.).  Bovero.  Ruddy  Quail- 
dove, — A  few  were  observed  and  several  collected  beneath  the 
cupey  trees  at  San  Pablo.     They  were  feeding  on  the  fallen  fruit 
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of  this  tree.  Their  flight  is  noiseless,  and  on  being  flushed  they 
fly  for  but  a  short  distance  and  then  alight  on  the  ground  or  in 
the  low  undergrowth.  Their  flesh  is  naore  delicate  than  that  of 
any  bird  I  have  ever  eaten. 

Starnanas  cyanocephalus  was  reported  to  me,  under  the  name 
Perdiz,  as  being  a  rare  inhabitant  of  the  mountains.  1  did  not 
meet  with  it. 

36.  Catbartes  aura(i/««.).  Aura.  Turkey  Vultuke. — 
Abundant. 

37.  Circus  hudsonius  (Z»a«.).  Gavilan.  Marsh  Hawk. — 
Four  were  observed  near  San  Pablo. 

On  six  occasions  I  observed  individuals  of  an  Accipiter,  but 
secured  no  specimens. 

38.  Buteo  borealis  calurus  (Ciwj.),  Gavilan.  Western 
Red-tail. — Red-tailed  Hawks  were  not  uncommon,  but  I 
secured  only  one  specimen  (No.  57,400),  an  adult  male.  Com- 
parison with  a  large  series  of  both  borealis  and  ealurus  shows  that 
the  relationships  of  this  specimen  are  with  the  latter  rather  than 
the  former.  The  chin  and  upper  throat  are  white,  but  the  sides 
of  the  neck,  breast,  and  abdomen  are  heavily  marked  with  deep 
rufous  or  black,  as  in  some  specimens  of  calurus.  The  tail  has  a 
broad  black  subterminal  band,  and  all  the  rectrices  have  traces, 
more  or  less  distinct,  of  black  bars.  This  Hawk,  according  to 
Gundlach,  is  resident  in  Cuba,  and  it  is  not  improbable  that 
further  material  will  show  it  to  be  an  insular  race.  The  speci- 
men just  described  measures:  wing,  15.00;  tail,  9.50;  tarsus, 
3.00  in. 

39.  Falco  spanrerioides  Vig.  Cernicalo.  Cuban  Spar- 
row Hawk, — Common.  With  few  exceptions  all  the  Sparrow 
Hawks  I  saw  were  mated  and  preparing  to  breed,  and  at  Guana- 
yara  one  pair  was  nesting  in  a  bole  in  a  palm  tree.  Of  fourteen 
specimens  secured  nine  are  of  the  light  and  five  of  the  dark  phase 
of  plumage.  Most  of  these  specimens  were  taken  in  pairs,  and  in 
every  case  dark  birds  had  dark  mates  and  white  birds  white  ones. 
In  addition  to  these  specimens  a  number  of  pairs  were  satisfac- 
torily identified,  but  on  no  occasion    were  the  two   phases  seen 
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together.  The  calls  of  both  phases  are  alike,  and  resemble  that 
of  Faieo  sparverius. 

In  his  forthcoming  'Catalogue  of  West  Indian  Birds,,'  advance 
sheets  of  which  1  have  just  (November  25)  been  permitted  to 
see,  Mr.  Cory  gives  reasons  for  considering  the  San  Donjingo 
bird  separable  from  the  Cuban  bird,  basing  his  conclusion  on 
the  comparison  of  forty-six  specimens  from  the  former  island  and 
twenty-five  from  the  latter.  The  name  dominicensis,  provided 
this  determination  proves  correct,  should  therefore  be  restricted 
to  the  San  Domingo  bird,  which  apparently  has  but  one,  the  light, 
color  phase. 

The  Cuban  bird  should  therefore  stand  as  sparverioi'des,  and 
the  real  point  at  issue  is  the  identity  or  distinctness  of  the  two 
very  different  color  phases  which  the  Sparrow  Hawk  assumes  in 
Cuba. 

It  has  been  shown  that  the  two  phases  intergrade;  it  is  equally 
certain,  I  believe,  that  they  breed  together,  and  Mr.  Cory  states 
(I.  c,  p.  140)  that  he  is  informed  that  "  birds  of  both  colors  have 
been  taken  from  the  same  nest."  The  question  is  then  whether 
this  is  an  instance  of  dichromatism  or  hybridism.  If  the  former 
it  is  certainly  one  of  the  most  exceptional  cases  of  which  we 
have  any  knowledge,  /-'alco  sparverius  and  its  several  closely- 
allied  forms  range  Ihroughout  the  greater  part  of  North  and 
South  America,  and  are  found  in  nearly  every  island  of  the  West 
Indies.  At  no  point  in  this  extended  habitat  does  it  give  any 
indication  of  developing  two  color  phases  except  in  the  island  of 
Cuba.  The  differences  which  distinguish  the  two  color  phases 
are  not  such  as  occur  in  pure  dichromatism,  but  involve  also  a 
change  in  the  pattern  of  coloration.  In  the  light  phase  the  adult 
male  has  the  underparts,  including  the  lining  of  the  wing,  nearly 
pure  white,  while  the  back  is  cinnamon,  as  in  sparverius.  In  the 
full  development  of  the  dark  phase  the  underparts,  except  the 
throat,  are  deep  cinnamon;  the  lining  0/  the  wingis  is  heavily  barred 
with  blackish  ;  the  back  is  blue  and  of  the  same  color  as  the 
head,  but  with  traces  of  cinnamon  on  some  of  the  feathers.  In 
addition  to  these  changes  there  is  a  deepening  in  the  coloration 
of  the  other  parts.  Great  as  are  the  differences  which  exist 
between  these  phases  they  are  not  greater  than  those  which  we 
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know  occur  among  Hawks;  but  the  case  becomes  more  remark- 
able when  we  consider  that  so  radical  a  variation  in  coloration 
occurs  in  .only  one  small  part  of  the  habitat  of  the  species. 

40.  Polyborus  cheriway  {/acq).  Caraira.  Audubon's 
Caracara. —  three  individuals  were  observed  and  one  secured 
at  San  Pablo. 

41.  PandionbaUaetuscarolineiisis(6^ffi<r/.).  "Guinchk." 
American  Osprey. — One  observed  at  Casilda. 

42.  Strix  pratincolafiuxata  (TVmffi.).  Lechuza.  Cuban 
Barn  Owl. — Common.  Their  wild,  startling  cry  was  frequently 
heard  at  night,  and  would  be  followed  by  a  high,  rapidly  repeated 
cr-r-ree,  cr-r-ret,  cr-r-ree,  as  they  flew  about  in  search  of  food. 
They  live  in  the  caves,  evidently  choosing  such  as  are  inhabited 
by  bats,  on  which  they  feed.  They  also  eat  mice  {,Mus  musculus) 
and  rats  {,Mus  tectoruni).  In  the  stomach  of  a  specimen  shot  at 
noon  in  a  bat-cave  were  the  partially  digested  remains  of  three 
mice  and  two  bats  of  a  species  {^Phyllof^deris poryi)  which  meas- 
ured twelve  inches  in  expanse  of  wing. 

43.  GUucidiumsyu(X>'i?rd.).  Siju.  Cuban  Pigmy  Owl. — 
A  common  and  apparently  entirely  diurnal  species.  Their  usual 
note,  a  softly  whistled  €00,  is  one  of  the  characteristic  sounds  of 
Cuban  woods,  and  may  be  heard  at  all  hours  of  the  day.  Their 
favorite  perch  when  calling  is  near  the  top  of  a  tall  leafless  tree, 
and  I  have  seen  them  in  this  exposed  position  facing  the  sun. 
The  short  coo  is  uttered  at  intervals  of  about  five  seconds,  and 
may  be  continued  for  more  than  an  hour  at  a  time.  It  is  accom- 
panied by  a  nervous,  vertical  twitching  of  the  tail,  which  is  some- 
times raised  to  fonn  an  acute  angle  with  the  back.  A  second 
vocal  performance,  but  a  less  common  one,  seemed  to  be  the 
result  of  excitement  and  may  be  confined  to  the  nesting  season. 
It  consists  of  a  series  of  short  whistles,  rising  in  tone,  uttered 
with  increasing  rapidity,  and  ending  in  a  high  piercing  note. 
Their  food  seemed  to  consist  of  insects,  small  tree-toads  and 
lizards. 

On  one  occasion  I  heard  a  male  of  this  species  calling  in 
a  grove  of  cocoa-nuts.     He   was  found  without  difficulty,  and 
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on  approaching  I  discovered  also  the  female.  The  male  was 
uttering  the  ^iw-note  and  occasionally  varying  it  with  the  per- 
formance just  described.  To  this  the  female  Tesponded  with  a 
thin,  shrill  squeak.  As  the  male  was  secured  the  female  flew  into 
the  top  of  a  dead  palm  trunk  about  twenty-Rye  feet  in  height. 
A  rap  at  the  base  of  the  tree  caused  her  to  Ay  out  and  she  also 
was  secured.  She  contained  an  egg  ready  for  deposition.  The 
palm  tree  was  badly  decayed  and  was  pushed  to  the  ground.  A 
depression  in  its  top,  of  about  six  inches  in  depth,  was  evidently 
the  Owl's  nest.  It  was  composed  simply  of  the  dead  palm  fibres. 
In  these  loose  fibres,  immediately  below  and  for  a  distance  of  about 
eight  feet  down,  I  found  twenty-five  tree-toads  of  two  species 
and  a 'chameleon.'  Some  of  the  toads  had  bodies  three  inches 
long,  while  the  lizard  was  twelve  inches  long.  As  it  was  more 
than  probable  that  both  had  entered  this  retreat  from  above,  it  is' 
natural  to  suppose  they  would  leave  in  the  same  way.  But  their 
pa.ssage  would  so  evidently  interfere  with  the  domestic  arrange- 
ments of  Glauddium,  I  came  to  the  conclusion  that  they  were  in 
winter  quarters  and  that  quite  unsuspectingly  the  Owl  had 
selected  a  nesting  place  above  them. 

A  series  of  fifteen  specimens  shows  that,  irrespective  of  sex, 
there  are  two  quite  different  color-phases,  a  gray  and  a  red, 
between  which  there  is  a  complete  intergradation.  In  the  red 
phase  the  spots  or  marks  on  the  upperparts  are  reduced  to  the 
minimum,  whilb  in  the  gray  phase  they  are  longer  and  more 
clearly  marked.  Sexual  variation  is  shown  by  the  larger  size 
of  the  females,  as  follows:  six  females  average,  wing,  3.81;  tail, 
2.43  in.;  nine  males  average,  wing,  3.61;  tail,  2.30  in. 

44.  Amazona  leucocephala  (Linn).  Cotica.  Cuban 
Parrot. — Found  only  at  San  Pablo,  where  they  were  not 
uncommon  in  small  flocks  of  not  more  than  six  individuals.  They 
were  frequently  found  feeding  on  the  fruit  of  the  guava,  and  were 
also  attracted  to  the  mango  trees,  the  fruit  of  which  was  just 
ripening,  and  which,  during  its  season,  constitutes  their  favorite 
food.  They  are  restless  birds,  spending  little  time  in  one  place. 
They  fly  with  a  strong,  rapid  wing-beat,  which  suggests  the 
flight  of  a  cormorant. 


^yGoo'^lc 


298     Bulletin  American  Museum  of  Natural  History.     [Vol.  IV, 


45.  Conurus  euops  {iVagl.).  Periquito.  Cuban  Paro- 
quet.— Common,  both  at  San  Juan  and  San  Pablo.  They  were 
generally  seen  in  flocks  of  from  ten  to  twenty,  and,  like  the  pre- 
ceding species,  they  were  restless  and  much  on  the  wing.  Their 
favorite  food, seemed  to  be  the  berries  of  the  royal  palm.  They 
call  In  chorus  while  flying  and  the  note  is  a  grating  squeak,  quite 
different  from  the  Woodpecker-like  kr-r-r  of  Conurus  caro- 
linensis.  Both  these  species  and  the  Cotica  defer  their  breeding 
season  until  late  April  and  early  May,  when  an  abundance  of 
ripe  fruit  assures  them  of  a  food-supply  for  the  young. 

In  a  series  of  sixteen  specimens,  thirteen  have  the  plumage 
more  or  less  mottled  with  red.  There  is  some  regularity,  however, 
in  the  distribution  of  this  color.  On  the  upperparts  it  is  confined 
to  the  head  and  nape.  All  but  one  of  these  specimens  have  red 
•feathers  also  on  the  sides  of  the  head  and  neck,  and  all  but  two 
have  a  few  red  feathers  scattered  through  the  plumage  of  the 
underparts. 

46.  Saurothera  merlini  (D'Or/-.).  Arrieko.  Cuban 
Cuckoo. — A  very  common  species,  living  in  low  growths  of  bushes 
more  or  less  dense.  Its  notes  are  among  the  most  striking  of  those 
of  Cuban  birds.  There  is  apparently  no  limit  to  its  vocal  ability  in 
certain  directions,  but  its  ordinary  call  commences  like  (he  roll- 
ing S([uawk  uttered  by  an  old,  contented  hen  on  a  warm  day,  and 
increases  in  volume  and  rapidity  until  the  notes  are  joined.  This 
may  be  heard  at  a  distance  of  half  a  mile.  A  second  call  is  a 
cluck,  followed  by  a  gasping  note,  which  would  lead  one  to  sup- 
pose the  bird  was  being  choked  to  death.  This  seems  to  be  the 
result  of  revery,  and  when  producing  it  the  bird  sits  in  a  pensive 
attitude  with  the  head  drawn  down  between  the  shoulders,  rais- 
ing it,  however,  to  call.  Its  other  notes  or  squawks  are  varied, 
and  on  different  occasions,  after  shooting  one  bird,  a  survivor 
has  closely  approached  and  scolded  me  with  more  weird  and 
horrible  sounds  than  one  can  well  imagine  issuing  from  the  throat 
of  a  bird.  Their  food  was  found  to  consist  of  beetles  and  lizards. 
In  the  stomach  of  one  specimen  I  found  the  partially -digested 
remains  of  an  Anolis  measuring  one  and  a  half  inches  across  the 
angle  of  the  jaws.  The  stomach  was  distended  to  the  utmost 
and  measured  seven  by  five  inches  in  circumference. 
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While  it  was  not  unusual  to  see  this  bird  on  the  ground,  it  is  by 
no  means  a  Road-ninner;  still,  in  its  habit  of  mounting  a  bush  or 
tree  by  jumping  from  branch  to  branch,  and  then  reaching  the 
ground  by  sailing,  it  reminded  me  strongly  of  Geococcyx.  It  is 
not  shy,  and  will  permit  one  to  approach  to  within  a  few  yards 
before  hopping  or  moving  by  short  flights  through  the  bushes, 
or  mounting  a  tree  in  the  manner  described. 

47.  Crotophaga  ani  {Linn.).  Judio.  Ani. — Common  in 
flocks  of  from  five  to  twenty  individuals.  They  pass  much  of 
their  time  on  the  ground  and  are  generally  found  near  herds 
of  cows  or  hogs.  On  being  alarmed  they  fly  into  the  nearest 
bushes  or  low  trees,  uttering  at  the  same  time  a  kind  of  long- 
drawn  complaining  whistle,  suggestive  of  the  note  of  the  Wood 
Duck.  Perched  there,  with  plumage  hanging  loose  and  bedrag- 
gled, calling  their  whining  cry,  they  appear  as  dispirited  and 
cringing  as  a  whipped  cur.  Their  infrequent  long  flights  are 
accomplished  by  alternate  flapping  and  sailing.  They  roost  in 
the  low  bushes  and  crowd  so  closely  together  that  a  roosting 
flock  resembles  a  bunch  of  black  feathers. 

48.  Priotelus  temnunis  (Temm.).  Tocoboro.  Cuban 
Trogon. — This  beautiful  Trogon  haunts  the  more  secluded  parts 
of  the  woods,  where  it  is  common  and  generally  found  in  pairs. 
It  is,  as  a  rule,  exceedingly  tame  and  will  permit  one  to  approach 
to  within  a  few  feet.  Its  flight  is  short,  generally  from  tree  to 
tree,  and  it  passes  much  of  its  time  resting  quietly.  The  call  of 
the  male  is  a  rather  melancholy  kr-r-row,  kr-r-rew,  kr-r-row, 
and  this  note  is  sometimes  muttered  while  on  the  wing.  To  this 
the  female  responds  with  a  much  lower  but  somewhat  similar 
note.  Perched  on  the  branches  of  the  same  tree,  or  even  when 
out  of  sight  of  each  other,  a  pair  will  thus  call  for  long  periods, 
one  answering  the  other  with  the  greatest  regularity. 

Their  food  consists  of  insects  and  berries.  1  have  seen  them 
dart  at  flowers,  probably  to  get  the  insects  in  or  near  the  blos- 
som. Berries  were  taken  in  the  same  way,  that  is,  by  darting 
and  picking  them  from  the  stem  on  which  they  were  growing. 
At  the  moment  the  fruit  was  secured  the  position  of  the  bird  was 
nearly  upright,  the  wings  of  course  were  moving,  the  tail  was 
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spread  to  the  utmost,  and  with  its  brilliant  plumage  thus  dis- 
played Priotelus  made  a  striking  picture  of  tropical  bird-life. 

49-  Ceryle  alcyon  {Linn.).  "  Martin  Pescador."  Belted 
Kingfisher, — Not  uncommon. 

50.  Todus  multicolor  Gould.  Podorera.  Cuban  Tody. 
— Among  the  most  interesting  of  West  Indian  birds  are  the 
members  of  the  family  Todidas,  the  only  family  of  birds  peculiar 
to  these  islands.  Although  so  unlike  them  in  color  and  general 
appearance,  they  still  bear  a  laughable  resemblance  to  their  dis- 
tant but  nearest  relatives  the  Kingfishers.  Indeed,  a  Tody 
might  be  described  as  a  green-backed,  red-throated  Kingfisher 
less  than  four  inches  in  length,  with  a  bill  and  habits  resembling 
those  of  a  Flycatcher. 

Although  a  common  species,  the  Podorera  does  not  take  a 
prominent  place  in  the  Cuban  avifauna.  Its  haunts,  habits  and 
green  color  tend  to  make  it  an  inconspicuous  bird.  As  a  rule  I 
found  them  in  pairs,  frequenting  low  bushes  in  the  woods  or 
sometimes  among  the  guavas.  Their  notes  very  closely  resemble 
the  sharp  chitlering  of  the  Ruby-throated  Hummingbird.  When 
at  rest  their  position  is  rather  upright,  the  axis  of  the  body  being 
at  an  angle  of  about  fifty  degrees.  At  this  time  they  frequently 
raise  their  head  with  a  curious  bobbing  movement.  All  their 
food  is  apparently  captured  on  the  wing,  after  the  manner  of 
Flycatchers,  but  they  differ  from  Flycatchers  in  that  they  gener- 
ally seek  a  new  perch  after  darting  for  their  prey,  and  also  that 
this  perch  is  more  likely  to  be  in  the  centre  of  a  bush  than  in  the 
more  exposed  position  a  true  Flycatcher  would  select.  When 
they  alight  with  their  back  to  the  observer  its  color  harmonizes 
so  well  with  that  of  the  surrounding  foliage  that  it  is  difficult  to 
distinguish  them.  I  did  not  observe,  however,  that  the  bird 
seemed  aware  of  this  protective  resemblance.  Perhaps  the  most 
peculiar  characteristic  of  this  little  bird  is  the  singular  wooden 
whirring  sound  which  sometimes  accompanies  its  flight.  After 
close  observation  I  am  convinced  that  this  sound  is  produced  by 
the  attenuate  primary  found  in  the  wing  of  both  sexes.  My  rea- 
sons for  this  belief  are:  (1)  that  I  heard  the  sound  only  when  the 
bird  flew  with  more  than  usual  swiftness;  (2)  the  sound  corre- 
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sponded  with  the  short  undulations  in  the  bird's  flight  from  bUsh 
to  bush.  Furthermore,  neither  Gosse  (Bds.  Jamaica,  p.  72), 
Scott  (Auk,  IX,  1892,  p.  274),  nor  Taylor  (ibid.,  p.  373)  mention 
this  whirring  sound  in  their  accounts  of  the  Jamaican  species, 
and  on  examination  I  find  that  in  that  species  the  outer  quill  is 
shorter  and  not  so  attenuate,  curved,  or  stiffened  as  in  the  Cuban 
bird. 

51.  Spbyrapicus  varius  (Linn.).  Yellow-bellied  Sap- 
sucker. — Observed  on  two  occasions. 

52.  Xiphidiopicuspercussus(2>fflm.).  Carpintero  Real. 
Green  Woodpecker. — Common.  Though  not  a  '  Sapsucker,' 
this  bird  reminds  me,  in  its  habits  and  notes,  of  the  preceding 
species. 

53.  Centurus  superciliaris  ( Temm.).  Carpintero  Jabado. 
— A  very  common  and  noisy  species.  Its  notes  resemble  those 
of  the  Red-bellied  Woodpecker,  but  are  louder,  and  I  did  not 
hear  the  Cuban  bird  utter  the  hoarse  chUh,  ch6h,  of  Cenlurus 
taroliuus. 

54.  Colaptes  Chrysocaulosus  (;»ff<i7.  Carpintero  Ribero. 
Cuban  Golden-winced  Woodpecker. — Not  uncommon.  Re- 
sembles Colaptes  auratus  in  its  habits  and  notes. 

55.  Antrostomt]scaroliDensis(6^ff(«/.).  Guabairo.  Chuck- 
wiLL's-wiDow. — One  was  collected  at  San  Pablo. 

56.  Chordeiles,  sp  ? — Nighthawks  were  first  observed  on 
April  13,  when  they  commenced  to  arrive  from  the  South.  I  did 
not  secure  specimens,  and  cannot  therefore  say  to  which  race  they 
belong,  though  it  is  probable  they  were  Chordeiles  virginianus 

57.  Cypseloides  niger  {Gmel.).  Golondrina.  Black 
Swift. — Probably  a  common  species.  Flocks  of  large  Swifts 
were  seen  almost  every  evening  at  San  Juan,  but  at  such  an 
enormous  height  that  on  only  one  occasion  did  1  observe  an  in- 
dividual near  enough  to  identify  it  with  certainty. 
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58.  Hemiprocne  zonaris  {Shaw).  Golondrina.  Col- 
lared Swift. — A  bird  of  this  species  flew  low  over  my  head 
near  San  Pablo.  At  no  other  time  did  I  recognize  it,  though,  as 
before  stated,  at  San  Juan  large  Swifts  were  frequently  seen  in 
the  evening  at  an  immense  height. 

59.  Tachornis  phcenicobia  Gosse.  Golondrina. — This 
little  Swift  was  common  only  at  San  Pablo,  and  was  not  seen  at 
either  Guanayara  or  in  the  roi>untains.  They  appeared  late  each 
afternoon,  coursing  rapidly  for  food,  and  in  their  manner  of 
flight  somewhat  resembled  a  Hank  Swallow. 

60.  Sporadinus  ricordi  {Gerv,).  Zumbador.  Ricord'5 
Hummingbird. — Common.  A  nest  containing  two  eggs,  found 
March  11,  was  placed  on  the  swaying  branch  of  a  cofl'ee  bush. 
It  was  composed  of  green  moss,  bound  about  with  strips  of  bark, 
which  hung  in  flowing  streamers  Ave  inches  below. 

61.  Tyrannus  magnirostris  D'Orb.  "Pitirre  Real." 
Large-bjllf.d  Kingbird. — Four  individuals,  the  only  ones 
observed,  were  secured  at  San  Pablo. 

62.  Tyrannus  dominicensis  {Gmel.).  Pitirre.  Gray 
Kingbird. —  This  is  one  of  the  few  birds  which  are  found  in  Cuba 
during  the  summer  only.  They  were  first  seen  on  March  19, 
soon  became  common,  and  in  April  were  abundant.  At  this  time 
they  commenced  to  mate  and  their  noisy  chattering  cryofyt/'- 
ft>W,  ^/A>r»',  from  which  they  receive  their  local  name,  was  one 
of  the  commonest  bird-notes. 

63.  Pttangus  caudifasciatus  {D'Orb.).  Guatiberu. — 
This  Flycatcher  very  closely  resembles  the  Kingbird  {Tyrannus 
tyrannus)  both  in  appearance  and  habits.  Its  notes,  however,  are 
quite  ditferent.  When  excited  or  in  pursuit  of  another  bird  it 
has  a  cry  like  that  of  a  nest  full  of  hungry  young  birds,  and  when 
resting  it  gives  utterance  to  a  long  rolling  chitter.  In  April  they 
commenced  to  mate  and  were  then  particularly  noisy,  calling  long 
after  nightfall.  The  Jamaican  Pitangus  has  been  referred  by 
previous  writers  to  the  Cuban  P.  caudifasciatus;  it  is,  however, 
apparently  separable,  and  may  stand  as 
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Pttjuigus  jamaicensis,  sp.  dov. 

Char.  Sp. — Differing  from  the  Porto  Rican  Pitangus  taybri,  and  th«  Hay- 
tian  /".  gabUi,  in  bdng  slightly  lighter  and  in  having  a  broad  basal  and  a 
narrow  tenDinal  whitish  tail-band ;  differing  from  the  Cuban  P.  eavdifasHatvt 
in  being;  darker  and  in  having  the  crest  bright  lemon  yellow  instead  of  orange. 

Detcription  a/  typt.  (No.  42,647,  Coll.  Am.  Mus.  Nat.  Hist.,  adult  male, 
Moneague,  Jamaica,  February,  1B6J.  Collected  by  Henry  Bryant.  Collec- 
tor's No.  1237.) — Head  dark  brownish  black  with  a  partly  concealed  crest  of 
bright  lemon  yellow  and  not  sharply  defined  from  the  hair-brown  back;  wings  of 
the  saide  color  as  the  back,  the  outer  margins  of  tbe  coverts  and  tertials  whitish. 
the  axillaries  and  lining  of  the  wing  pale  yellow;  tail  of  same  color  as  the  head, 
the  JDner  margins  of  the  feathers  whitish  for  their  basal  third;  outer  vanes  of 
tbe  lateral  feathers  whitish  and  a  narrow  terminal  whitish  band;  underparts 
wtiitc.     The  female  is  similar  to  the  male. 

Comparison  of  five  Jamaican  specimens  with  nineteen  speci- 
mens from  Cuba  show  the  characters  assigned  the  new  form  to 
be  constant  so  far  as  this  material  goes.' 

64.  Myiarchus  sagrat  {CKnrf/.).  Bobito. — Not  uncommon. 
It  resembles  a  Contopus  in  habits,  and  its  call  has  the  same  plain- 
live  quality  as  has  the  note  of  Contopus  virens. 

65.  Blacicus  caribsus  (D'Orb.).  Bobito. — Very  common. 
It  resembles  the  Wood  Pewee  in  habits  but  lives  nearer  the 
ground.  Its  notes  also  are  suggestive  of  those  of  Contopus  vimits. 
A  nearly  completed  nest,  found  April  9,  was  placed  in  a  fork  of 
an  outer  branch  of  a  guasima  tree  about  fifteen  feet  from  the 
ground.  It  was  constructed  of  grasses,  small  twigs  and  plant- 
down. 

66.  Corvus  nasicilS  Temm.  Cao. — Found  only  at  San  _ 
Pablo,  where  they  were  not  uncommon  in  the  woods  and  were 
feeding  on  the  fruit  of  the  cupey  tree.  Their  call  is  a  high, 
penny  trumpet-like  note,  delivered  after  the  manner  of  a  Crow's 
(ow,  but  frequently  accompanied  by  a  series  of  prolonged 
squawks,  the  whole  performance  sounding  quite  uncrow-like. 

67.  Agelaius  humeralis  {Vig.).  M  a  v  i  t  o.  —  Abundant. 
It  was  found  feeding  among  the  blossoms  of  trees,  and  in  its 

<  Since  •TJIina  Ih<  abave  I  have,  ihnHi(li  ihe  Idndno*  of  Ur.  W.  E.  D.  Sent,  been  pemiilied 
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habits  resembles  an  Icterus  rather  than  an  Agelatus.  It  has, 
however,  a  Blackbird-like  cack  and  a  single  whistle  not  unlike 
that  of  Agelatus  phomicnts.  I  have  also  seen  it,  with  drooping 
wings  and  spread  tail,  utter  the  hissing  note  of  Molothrus  ater. 

68.  Sturnella'  hippocrepis  Wagl.  Sabanero.  Cuban 
Meadowlark. — Found  only  in  the  Trinidad  Valley,  where  they 
were  abundant  in  old  fields.  No  bird  I  observed  in  Cuba 
proved  more  interesting  than  this  Meadowlark.  1  first  met  with 
it  on  March  15,  when  during  a  ride  through  the  Trinidad  Valley 
I  had  an  excellent  opportunity  to  become  familiar  with  its  song 
and  habits.  My  impression  of  the  bird's  song  as  given  in  my 
journal  for  that  day  is  as  follows: 

"  The  vocal  organs  of  Sturtulla  are  apparently  so  modified  by 
climatic  influences  that  although  some  naturalists  have  pro- 
nounced its  various  races  to  be  one  species,  no  one,  I  am  sure, 
would  recognize  in  the  song  of  the  Cuban  bird  any  resemblance 
to  that  of  Sturtulla  magna." 

Subsequent  familiarity  with  this  peculiar  song  led  me  to  slightly 
alter  this  firsttopinion.  It  was  subject  to  great  variation,  and 
occasionally  I  could  distinguish  some  faint  resemblance  to  the 
song  of  S.  magna.  I  was  more  frequently  reminded,  however,  of 
the  song  of  the  Dickcissel  (Spiza  amrricana).  After  several  un- 
successful attempts  to  express  in  words  the  typical  song  of  Stur- 
nella  hippocrepis,  !  found  the  syllables,  whei-chewee,  ch&ckle-ch&r, 
to  be  a  not  unsatisfactory  description  of  it.  The  first  two 
syllables  have  a  whistled  tone,  the  last  two  are  guttural.  The 
single /^fi  note  uttered  by  magna  when  its  suspicions  have  been 
aroused  and  it  is  about  to  fly,  was  not  heard  from  the  Cuban  bird. 

A  comparison  of  this  humble  vocal  effort  with  the  lauded 
melody  of  the  Western  Meadowlark  (.9.  m.  neglecia)  presents  a 
remarkable  range  of  variation  in  song  power  between  birds  which 
are  ranked  as  subspecifically  related. 

During  the  ride  referred  to  I  also  observed  in  Stumella  what 
appears  to  be  an  instance  of  its  appreciation  of  the  value  of 
protective  coloration.  Many  birds  were  seen  perching  on  the 
fences  by  the  roadside.  With  one  exception  these  birds  did  not 
permit  me.  to  see  their  breasts,  but  turned  their  backs  as  they 
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alighted  near  me  or  on  my  too  close  approach,  and  then  watched 
me  from  over  their  shoulders.  The  exception  may  with  truth  be 
said  to  have  proved  the  rule,  for  in  this  instance  Sturnella  chose 
the  lesser  of  two  evils,  and  presented  his  brilliant  yellow  breast 
to  me,  while  the  inconspicuous  brownish  back  was  turned  toward 
a  Marsh  Hawk  which  was  coursing  over  the  field  on  the  other 
side  of  the  fence  on  which  the  Meadowiark  was  resting.  Hav- 
ing my  attention  thus  early  attracted  to  this  interesting  trait  1 
closely  watched  Sturrulla  during  the  following  two  weeks,  but  on 
no  occasion  did  it  fail  to  turn  its  back  on  me  when  I  had  ap- 
proached to  within  what  it  considered  an  unsafe  distance. 

Fifteen  specimens  show  both  the  winter  and  more  worn  breed- 
ing plumage ;  seven  have  the  bluish-black  bill  of  breeding  birds. 
Comparison  of  this  series  with  a  large  number  of  Meadowlarks 
shows  unexpectedly  that  the  Cuban  birds  are  far  more  closely 
related  to  Sturnella  neglecta  than  to  any  other  form  of  the  genus. 
Indeed,  the  differences  which  distinguish  hippocrepis  from  neglecta 
consist  largely  in  the  smaller  size  and  darker  coloration  of  the 
former,  but  in  pattern  of  coloration  there  is  little  difference 
between  the  Cuban  and  Western  birds.  When  we  consider  that 
Floridan  and  Mexican  birds  very  closely  resemble  each  other, 
and  represent  the  extreme  of  variation  from  neglecta,  it  is  surpris- 
ing that  the  Cuban  bird  should  be  more  closely  related  to  the 
latter  than  to  either  of  the  former.  The  relationship,  too,  brings 
into  more  marked  contrast  the  differences  which  exist  between 
the  songs  of  the  two  birds. 

69.  Icterushypomelas(5(WM/.).  Solibio.  Cuban  Oriole.— 
A  common  species,  reminding  me,  in  its  (light  and  habits,  of  the 
Orchard  Oriole  (Icterus  spurius).  Their  food  seemed  to  consist 
largely  of  insects,  which  they  obtained  from  the  blossoms  of 
flowering  trees  and  plants,  that  of  the  banana  being  an  especial 
favorite.  As  a  result  of  this  habit  their  heads  and  necks  were 
frequently  well-dusted  with  pollen,  which  showed  conspicuously 
on  their  black  plumage,  and  in  some  specimens  persists  as  a  per- 
manent stain.  Their  scsig  is  weak  but  sweet  and  plaintive,  and 
suggestive  of  that  of  a  far-away  Meadowlark  {Sturnella  magna). 
The  single  call-note  was  so  like  the  metallic  flight-note  of  the 
[Dieemier,  iS^.}  ^Q 


^yGoo'^lc 


306    Bulletin  American  Museum  of  Natural  History.     [Vol.  IV, 

English  Sparrow  that  to  one  familiar  with  the  haunts  and  char- 
acter of  the  latter  bird  it  was  strikingly  incongruous. 

As  in  the  case  of  several  other  Cuban  species,  these  birds  were 
almost  always  seen  in  pairs,  or,  on  occasions,  two  pairs  would  be 
seen  together,  I  was  soon  stnick  by  the  fact,  to  which  I  noted 
no  exception,  that  these  pairs  were  composed  of  birds  of  the  same 
apparent  age,  that  is  adult  black  and  yellow  birds  were  mated 
with  birds  in  the  same  plumage,  while  immature  birds  had  imma- 
ture mates. 

One  individual  of  this  species,  captured  after  being  slightly 
winged,  won  my  admiration  by  his  fearless  behavior.  As  I  held 
him  perched  upon  my  finger,  he  divided  his  time  between  vigor- 
ously biting  my  hand  and  singing,  thus  giving  a  fine  illustration 
of  song  as  a  result  of  excitement. 

In  a  series  of  twenty-five  specimens  twelve  are  males  and 
thirteen  females.  Sixteen  are  in  the  black  and  yellow  plumage 
of  the  adult  bird.  Seven  of  these  are  males  and  eight  females. 
Beyond  a  slight  difference  in  size,  the  males  being  larger,  the 
sexes  are  indistinguishable.  The  remaining  nine  birds  have  black 
throats,  and  the  plumage  is  more  or  less  mottled  with  black. 
They  are  evidently  birds  of  the  previous  year,  and  would  require 
one  more  year  in  which  to  complete  their  plumage. 

70.  Quiscatus  gundlachi  Cass.  Chichincuaco.  Cuban 
Gracklii. — An  abundant  and  conspicuous  species,  giving  char- 
acter to  the  avifauna  more  than  any  other  bird.  It  is  not,  how- 
ever, found  in  the  towns,  as  is  the  (Ireat-tailed  Grackle  in  Texas. 
It  has  an  extended  vocabulary  of  whistled  notes  and  indescribable 
calls,  and  is  very  noisy.  While  these  notes  were  unmistakably 
Quiscaline,  I  could  detect  no  exact  resemblance  to  the  calls  of 
either  Q.  macrourus,  major  or  quiscula.  In  vocal  ability  I  should 
rank  the  Cuban  bird  between  macrourus  and  major. 

In  the  males  the  tail  is  permanently  keeled,  that  is,  is  wedge- 
shaped  even  when  the  bird  is  at  rest.  In  Hying  it  is  expanded 
vertically,  and  measures  from  four  to  five  inches  in  depth  at  the 
tip.  This  gives  them  a  most  ludicrous  appearance,  which  is 
heightened  by  their  fluttering,  labored  flight.  Indeed,  when  on 
the  wing  they  resemble  miniature  flying  machines.     These  birds 
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were  particularly  abundant  about  my  home  in  the  San  Juan 
Mountains,  where  they  were  attracted  by  the  ripe  corn  in  the 
clearing  of  a  neighboring  mountaineer.  They  passed  the  greater 
part  of  the  day  feeding  on  this  dainty,  but  in  the  early  afternoon, 
as  the  shadows  came  into  the  valley,  they  all  ilew,  with  much 
fluttering  and  calling,  into  the  palms  at  the  border  of  the  clearing.  • 
Here  they  fed  on  the  patin  berries,  passing  from  tree  to  tree  up 
the  slope  of  the  mountain,  following  the  fast  waning  light,  until 
finally  the  sun  set,  and  they  roosted  where  darkness  found  them. 

71.  PtUoxeaa  (gen.  nov.)  atroviolaceus  {d'Orb.).  Ton.— 
Abundant.  Though  frequently  found  with  QuUealus  gutuiiaehi, 
the  birds  were  brought  together  through  a  fondness  for  the  same 
kind  of  food,  and  were  not  in  any  other  sense  associated.  Indeed, 
the  bird  does  not  resemble  a  Grackle  in  either  flight  or  notes.  It 
has  a  number  of  calls,  the  most  common  of  which  reminded  me 
of  the  pete,  peto,  of  the  Tufted  Titmouse.  In  April  I  saw  them 
carrying  nesting  material  into  the  palm  trees. 

Different  authors  have  referred  this  bird  to  the  genera  Qitis- 
<aluSy  Scolecephagus  and  Dives.  It  is  evidently  more  closely 
related  to  the  last,  in  which  recent  authors  place  it.  It  difl'ers 
from  Dives,  however,  in  several  important  structural  details.  In 
Dives  the  first  primary  is  equal  to  the  eighth,  and  the  third  to 
sixth  are  subequal  ;  in  atroviolaceus  the  tirst  primary  is  longer 
than  the  sixth,  and  the  second  to  fifth  are  subequal.  Dives  has 
a  more  rounded  tail  than  the  Cuban  bird  ;  in  the  latter  the  outer 
tail-feather  is  but  a  quarter  of  an  inch  shorter  than  the  middle 
pair,  while  in  the  former  the  outer  tail-feather  is  three-quarters 
of  an  inch  the  shorter.  There  is  also  a  slight  difference  in  the 
shape  of  the  bill,  which  in  atroviolaceus  is  shorter,  stouter,  and 
with  a  more  convex  culmen  than  in  Dives.  The  most  striking 
difference  between  the  two,  however,  is  in  the  structure  of  the 
contour  feathers  of  the  fore  parts  of  the  body,  especially  those 
of  the  breast. 

In  atroviolaceus  the  barbicels,  while  apparently  of  the  normal 
number,  are  fasciculate,  and,  except  at  its  basal  third,  adhere  to 
the  barb.  For  the  terminal  half  of  the  feather,  therefore,  the 
barbs  have  no  connection  with  one  another,  and  this  gives  to  the 
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parts  in  which  these  feathers  grow 
a  finely  streaked,  hairy  appearance. 
To  some  extent  this  peculiar  struc- 
ture is  shown  by  the  West  Indian 
Quiscalioi  the  Subgenus  Holoquts- 
calus.    In  Dives,  however,  and  the 
continental  Quiscali,  the  structure 
of  the  feathers  is  normal,  and,  as  shown 
in   the    accompanying    cuts    representing 
barbs  from  the  feathers  of  both  atrovio- 
laceas  and  Dives,  the  barbicels  are  pen- 
nate,    and    branch    out    from    the    barb. 
X    M  W   ••     I"  v'^*  of  these  structural  differences   1 

think  atrmnolaeeus  should  be  placed  in  a 
reiifer'of  fvf^j^'a.  "khi^'.  new  gcnus,  for  which  I  propose  the  name 
^ir%'if.'  Enlarged. '"""'"''  Ptiloxena. 

72.  Atnmodramus  savannanim  passerinus  (iVi/s.). 
Grasshopper  Sparrow. — Common  at  San  Pablo,  and  not  un- 
common at  Guanayara. 

Comparison  of  six  specimens  of  true  savannarum  from  Jamaica 
with  a  series  oi  passerinus  from  the  eastern  United  States  fails 
to  show  any  constant  difference  in  color  which  would  serve  to 
distinguish  these  forms.  The  Jamaican  birds  average  slightly 
darker,  and  are  without  the  streakings  on  the  breast  found  in 
many  North  American  specimens.  In  size,  however,  the  Jamaican 
birds  are  smaller  than  United  States  specimens.  Of  thirteen 
specimens  from  near  Trinidad  five  are  without  streakings  on  the 
breast,  but  none  are  as  small  as  the  largest  Jamaican  specimen. 

The  appended  measurements  show  that  they  belong  to  the 
northern  rather  than  the  southern  form.  Probably  they  were 
winter  visitants,  for  Dr.  Gundlach  says  the  bird  does  not  breed 
on  the  island. 

Wing.  Tail. 

Jamaica,  six  specimens 3,24  i.S4 

Cuba,  thirteen        " 3.39  1.70 

New  York,  six       "       2.42  1.74 

73.  Euethia  canora  (Gmel.).  Tomecuin  del  Pinar. — 
Not  im common. 
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74-  Euethia  lepida  {/acq.).  Tomeguin  de  la  Tierra.— 
Very  common  in  small  flocks,  which  pass  much  of  their  time  on 
the  ground.     Their  song  is  a  not  unmusical  weak  trill. 

75.  Passerina  cyanea  (Linn.).  "Azulejo."  Indigo 
Bunting. — An  adult  male  seen  March  18. 

76.  Melopyrrha  nigra  (Linn.).  Negrito. — A  common  spe- 
cies frequenting  bushes  and  undergrowth.  They  commenced  to 
nest  about  March  11.  With  Euethia  canoia  this  is  one  of  the 
favorite  cage-birds  among  the  natives.  Its  song,  however,  is  only 
a  weak  warble. 

77.  Spindalispretrei(i>ji.).  Cabrero.  CubanTanacer. — 
Not  common.  They  were  generally  found  in  pairs  in  the  woods, 
and  frequented  the  tops  of  the  trees.  Their  vocal  effort  is  weak 
and  squeaky  and  hardly  deserves  the  name  of  song. 

78.  Petrochelidon  fulva  (Vieill^.  Golondrina.  Cuban 
Cliff  Swallow, — At  San  Juan  a  small  flock  of  these  birds  occa- 
sionally came  to  the  river  in  the  morning  to  drink,  and  then 
disappeared.  At  San  Pablo  they  were  common.  One  morning 
a  flock  of  about  one  hundred  was  seen  to  leave  a  large  cave  on  the 
bank  of  a  river,  and  after  mounting  high  in  the  air  scattered  in 
various  directions.  The  cave  was  inaccessible,  and  I  was  unable 
to  determine  whether  it  was  used  for  nesting  or  roosting. 

79.  Vireo  calidris  barbatula  (Cab.).  "  Predicador." 
Black-whiskered  Vereo. — A  summer  resident.  First  observed 
March  13,  and  soon  became  abundant.  It  is  a  very  tame  and 
unsuspecting  bird,  and  resembles  our  Red-eyed  Vireo  both  in 
song  and  habits.  The  song,  however,  is  more  emphatic  and  hesi- 
tating than  that  of   V.  olivaceus. 

80.  Vireo  gundlachi  Ltmb.  Juan  Chivi, — Common.  This 
bird  has  the  habits  of  a  White-eyed  Vireo,  and  its  song,  while 
quite  unlike  that  of  novebvracensis  is,  nevertheless,  of  the  same 
character.  Its  iris  is  light  hazel,  another  character  connecting  it 
with  the  nottboraceiisis-craisirostris  group,  of  which,  in  spite  of 
its  distinctness,  it  is  probably  the  Cuban  representative. 
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8i.  Arbelorhina  cyanea  (Linn.).  "Aparceido  de  San 
Diego," — An  immature,  molting  male,  taken  at  San  Pablo  while 
feeding  on  the  fruit  of  the  cupey  tree,  was  the  only  one  seen. 

82.  Mniotilta  varia  (Linn.).  Black-and-white  Warbler. 
— Not  uncommon. 

North  American  Warblers  which  winter  in  or  migrate  through 
Cuba  are  not  recognized  by  the  natives  under  specific  names,  but 
are  known  by  the  general  name  '  Mariposa.' 

83.  Compsothlypisamericaaa(Zi'««.).  Parula  Warbler. 
— Not  uncommon. 

84.  Dendroica  tigrina  (Gmel.).  Cape  May  Warbler. — 
Six  were  observed. 

85.  Dendroica  petechia  (Z/Vin.).  "Canariode  Manglar." 
Cuban  Yellow  Warbler. — Observed  only  at  Casilda,  where  a 
few  were  found  in  or  near  the  mangroves.  Their  song  is  easily 
distinguished  from  that  of  Dendroi<a  asliva.  Three  specimens 
show  that  in  the  adult  the  crown  has  a  cap  of  reddish  chestnut. 

Through  the  kindness  of  Mr.  Ridgway  I  have  been  permitted 
to  examine  the  National  Museum  specimens  of  this  group,  in- 
cluding Baird's  types  of  Dendroica  petechia  gundlachi.  These 
specimens,  four  in  number,  are  all  in  immature  plumage,  and  1 
think  misled  Prof.  Baird  to  separate  the  Cuban  from  the  Jamaican 
bird.  1  have  seen  only  six  specimens  from  the  latter  island,  and 
so  far  as  1  am  able  to  judge  from  this  material  there  are  no  char- 
acters on  which  birds  from  the  two  islands  may  be  separated. 

The  Bahaman  bird,  however,  which  has  previously  been  con- 
sidered the  same  as  the  Cuban  species,  is  apparently  a  quite 
distinct  race  and  may  stand  as 

Dendroica  petechia  flavlceps,  subsp.  nov. 


Description  of  Type  (No.  39,848,  Am.  Mus.  Nat.  Hist.  Adult  male,  Kum 
Cay,  Bahama-s,  March  4,  1S66.  Collected  by  the  naturalists  of  tbe  Fish  Com- 
mission Steamer  'Albalross.'  U,  5.  Nat.  Mas.  No.  106,076^ — Above  green- 
ish yellow,  the  crown  yellower  and  with  (races  of  concealed  rufous;  wings 
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extcmally  brownish  black,  the  quills  margined  with  ydlow  externally  and  witb 
their  coverts  heavily  margined  eiteroally  with  the  color  of  the  iiack;  tail  dark 
gTeenish  brown,  the  inner  webs  of  the  feathers,  except  the  middle  pair,  entirely 
yellow  except  at  the  tip  and  a  narrow  strip  along  the  vane;  undetparts  rich 
yellow,  the  breast  and  sides  streaked  with  rufous.  Wing,  3.3S;  tail,  1.98;  bill, 
.41  ID. 

Of  this  new  race  I  have  examined  a  series  of  twenty-one  adult 
males  from  Rum  Cay.  New  Providence,  Conception,  Wattling, 
Eleuthera  and  Cat  Islands,  taken  by  the  same  collectors  in 
March,  1886.  In  nine  of  the  twenty-one  the  rufous  of  the  head, 
while  not  clearly  defined,  is  at  once  evident ;  in  the  remaining 
twelve  the  head  is  apparently  but  slightly  yellower  than  the  back, 
but  on  closer  examination  the  feathers  are  found  to  have  small 
brownish  centres  or  shaft  streaks.  The  most  highly -developed 
birds  of  the  nine  have  the  brownish  centres  larger  and  showing 
through  the  greenish  yellow  tips  of  the  feathers.  Doubtless  in 
more  worn  plumage  these  yellowish  tips  would  disappear,  and 
in  three  birds  from  Conception  and  Wattling  Islands  there  would 
remain  sufhcient  brown  to  form  a  cap  similar  to  that  seen  in 
Jamaican  and  Cuban  specimens.  The  smaller  size  of  the 
Bahaman  bird  is  shown  by  the  following  average  measurements; 
Nine  males  from  Rum  Cay:  wing,  z.40;  tail,  z.ot;  bill,  .40  in. 
Three  males  from  Cuba:  wing,  3.56;  tail,  2.07;  bill,  .40  in. 
Five  males  from  Jamaica:  wing,  2.59;  tail,  2.12;  bill,  .40  in.  Two 
mates  from  Grand  Cayman:  wing,  2.54;  tail,  2.05;  bill,  .40  in. 

86.  Dendroica  caerulescens  (Gmei.).  Black-throated 
Blue  Warbler. — Both  sexes  were  very  common. 

87.  Dendroica  coronata  {Linn.).  Mvrtle  Warbler.— 
Two  were  observed. 

88.  Dendroica  dominica  (Linn.).  Yellow-throated 
Warbler. — Two  were  seen,  one  of  which  was  secured. 

89.  Dendroica  palmarum  {Gmei.).  Palm  Warbler.— 
Exceedingly  common.  I  saw  no  specimens  of  hypoihtysea,  which 
is  easily  distinguishable  from  paimarum  in  the  field. 

90.  Dendroica  discolor  {Viiili.).  Prairie  Warbler.— 
Common. 
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91.  Seiurus  aurocapiltus  {Linn.).  Oven-bird. — Not  un- 
common. 

92.  Seiurus  inotacUla(F/»7/.).  Louisiana  Water-thrush. 
— Not  uncommon. 

93.  Geothlypis  trjchas  [Linn.).  Maryland  Yellow- 
throat. — Not  uncommon. 

94.  Setopbaga  ruticilla  (Linn.).  American  Rei>5tart.— 
Common. 

95.  Mimus  polyg^lottos  {Linn.).  Sinsonte.  Mocking- 
bird.— Two  birds,  one  of  which  was  singing,  were  seen  on  the 
south  slope  of  the  coast  range  near  Trinidad.  They  are  not  com- 
mon anywhere,  and  are  unknown  away  from  the  immediate 
vicinity  of  the  coast. 

96.  Galeoscoptes  carolinensis  (Linn.).  Sinsonte  Gato. 
Catbird. — Common,  but  not  in  song. 

97.  Polioptila  caerulea  {Zfw;.),  "Rabuita."  Blue-grav 
Gnatcatcher. — Five  were  seen,  of  which  two  were  secured.  1 
have  not  compared  them  with  /'.  c.  cmsiogaster,  of  which  1  have 
no  specimens. 

98.  Polioptila  lembeyi  (Gundl.).  "  Sinsontillo,"— One 
specimen  was  secured  at  Casilda.  It  was  singing  a  song  which 
resembled  that  of  P.  cieruiea,  but  it  possessed  greater  volume  and 
sweetness. 

99.  Mimocichla  rubripes  ( Temm.).  Zorzal.  Cuban 
Robin. — An  abundant  species,  reminding  me  strongly  in  some  of 
its  habits  of  our  Robin  (Merula  migraioria).  It  was,  however, 
an  inhabitant  of  the  lower  growth,  but  still,  like  the  Robin,  it 
frequented  the  clearings,  hopping  a  yard  or  so,  then  stopping, 
raising  and  lowering  its  tail  in  a  pensive  kind  of  way.  At  times 
it  Aew  into  the  higher  branches  of  the  trees  to  sing.  Its  song  is 
a  weak,  unmusical  performance,  curiously  suggestive  of  a  young 
Robin's  first  attempts,  while  the  manner  of  singing  is  somewhat 
disconnected,  as  though  the  bird  sang  with  an  effort.  A  com- 
mon and  very  singular  call-note  resembled  the  cry  uttered  by  an 
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adult  Robin  when  held  captive  and  presumably  greatly  alarmed 
or  in  pain,  but  MimocUhla  utters  this  call  when  alone  and  under 
no  excitement  whatever. 

As  a  rule  these  birds  were  seen  in  pairs,  and  though  evidently 
mated  they  showed  no  signs  of  breeding. 

There  is  remarkably  little  sexual  or  individual  variation  among 
nineteen  specimens  collected  in  the  mountains  and  in  the  valley, 
and  all  are  typical  of  rubripes.  M.  sthisiacea  is  apparently 
confined  to  the  eastern  part  of  the  island  but  the  differences 
which  distinguish  it  from  rubripes  are  so  slight  that  they  doubt- 
less intergrade  as  their  habitats  approach  each  other. 

II. — Notes  on  Mammals  Observed. 

According  to  Dr.  Gundlach  (Cent.  Mamalogia('ubana,  Havana, 
1877),  there  are  found  in  Cuba  three  species  of  Capromys,  one  of 
Solenodim,  and  nineteen  species  of  Bats. 

The  Solenodont  is  apparently  unknown  near  Trinidad.  Of 
Bats,  one  sees  only  the  in  sect- feeding  species  coursing  in  the 
open,  while  the  fruit-eating  species  are  confined  to  the  woods. 
Shortly  before  leaving  San  Juan  I  found  that  a  long,  narrow  tract 
of  woods  at  the  base  of  the  mountain  was  the  nightly  highway 
of  iRimense  numbers  of  Bats.  They  rushed  through  here  in  a 
continuous  flight,  flying  from  within  a  few  feet  of  the  ground  to 
a  height  level  with  the  tree  tops.  They  were  doubtless  of  several 
species,  but  I  did  not  succeed  in  finding  the  cave  or  caves  from 
which  they  proceeded. 

1.  Mus  tectorum  Savi.  Rata.  Roof  Rat. — Abundant. 
I  found  this  Rat  inhabiting  remote  caves  in  the  mountains  where 
it  was  feeding  on  wild  fruits,  and  was  evidently  quite  independent 
of  man.     I  saw  neither  Mus  raltus  nor  M.  decumanus. 

2.  Mus  musculus  Linn.  "  Ratoncito."  House  Mouse. — 
Abundant.  In  disintegrated  Barn  Owl  pellets,  secured  in  a  cave, 
I  found  the  remains  of  twenty-five  House  Mice  and  one  Rat. 
The  absence  of  the  remains  of  other  small  Rodents  is  evidence 
pointing  towards  their  absence  from  the  island. 
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3.  Capromys  pilorides  Say.  Hutla  Conga.— 
animal  in  the  mountains  and  foot-hills  where  it  lives  among  the 
rocks.  Il  passes  the  day  in  concealment,  generally  in  one  of  the 
innumerable  holes  among  the  rocks,  and  comes  out  at  night  to 
feed.  At  the  time  of  my  visit  it  was  feeding  on  the  '  guasima,'  a 
small,  round,  green,  nut-like  fruit,  which  grew  in  abundance  in 
trees  about  twenty  feet  in  height.  It  is  arboreal,  and  obtains  this 
fruit  by  climbing  the  trees  for  it.  It  climbs  slowly,  but  passes 
along  limbs  having  a  diameter  of  not  more  than  one  and  a  half 
inches  with  ease.  It  sometimes  passes  the  day  in  a  tree,  choosing 
one  with  a  rich  growth  of  parasitic  plants  among  which  it  con- 
ceals itself. 

The  largest  of  three  specimens  is  an  adult  female,  which  con- 
tained four  small  embryos,  and  measured:  total  length,  31.88; 
tail,  8.07  ;  hind  foot,  3.93 ;  fote  foot,  2.44 ;  greatest  girth,  3.46  in. 

The  Hutia  Mono  {Capromys  prehensiUs)  was  reported  to  me  by 
the  natives,  who  said  it  was  much  rarer  than  Hutia  Conga. 

4.   Capromjrs  columbianus,  sp.  nov. 

Based  on  a  portion  of  a  semi-fossil  skull,  showing  the  malar 

and  alveolar  portion  of  the  maxillary  of  the  right  side,  one  upper 

molar,  the  anterior  portion  of  the  palate  and  anterior  two-thirds 

of  the  inner  border  of  the  molar  alveoli  of  the  left  side. 

This  fragment  of  the  skull,  of  which  a  figure  is  presented,' 
belongs  to  a  species  of  Capromys, 
slightly  smaller  than  fully  adult  speci- 
mens of  Capromys  pilorides,  b\it  dif- 
fering decidedly  from  any  known 
species  of  the  group. 

In  pilorides  the  space  between  the 

inner  borders  of  the  alveoli  at  the 

Fig.  J.   Ponion  of  the  ikuU  of       anterior  margin  of   the   upper   pre- 

c/™-./.  «/.«.*«-«.   N...HK.       jjj^j^j.    jg   ^j    jjj    ..    jjj    columbianus 

the    space    between    the   same    parts    at    the    anterior    margin 
of    the    first    molar    is    but    .04    in.,   and    the    alveoli   would 

'  Compare  irith  >  Keuk  of  Ihe  inferior  nirface  ai  the  skull  of  Cafromja  ingroAami,  Ihla 
Bulletin,  111,  1S91,  p.  33S. 
■  C/.  alw  Dobson,  P.  Z.  S.,  1884,  p.  ijs.  "hen:  meaioreinenU  of  Ihe  ikulls  of  four  ipeda 
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apparently  meet  between  the  premolars.  The  malar  portion  of 
the  maxillary  is  much  expanded  in  columbianus,  and  at  its  base 
extends  from  a  point  opposite  the  first  internal 
loop  in  the  exterior  margin  of  the  premolar  to 
the  maxillo-premaxillary  suture,  and  its  inferior 
face  is  more  deeply  sulcate  than  in  that  of 
pilorides.  The  molar  is  either  the  first  or  second 
of  the  right  upper  series.  The  enamel  pattern 
is  somewhat  different  from  that  oi  pilorides,  but 
nsi.  j>K.  j^g  folds  bear  the   same  relationships  to  one 

another  as  do  those  in  the  molars  of  pilorides. 

This  portion  of  the  skull  was  found  in  a  cave  near  Trinidad, 
associated  with  remains  of  bats  and  birds,  and  also  fragmentary 
pieces  of  the  bones  of  Capromys  uf  [lerhaps  the  same  species  as 
the  one  described. 

The  cave  is  situated  in  the  southern  slope  of  the  coral  limestone 
coast  range  at  an  altitude  of  about  seven  hundred  feet,  and  within 
two  hundred  feet  of  the  summit  of  this  part  of  the  range.  Im- 
bedded in  the  conglomerate  walls  of  this  cave  were  numerous 
shells,  some  of  which  1  collected  and  have  submitted  to  Prof. 
Whitfield,  who  has  identified  them  with  living  species.  This  fact, 
in  connection  with  its  coralline  structure,  shows  the  cave  to  be 
of  recent,  doubtless  Quaternary,  formation. 

The  floor  of  the  cave  was  covered  to  the  depth  of  several  feet 
with  a  red,  ferruginous  earth,  and  on  this  was  a  layer  four  or  live 
inches  in  depth  of  a  dark  earth  in  which  the  bones  mentioned 
were  found. 

The  Hutia,  as  the  native  West  Indians  called  the  various  spe- 
cies of  Capromys,  is  the  first  animal  mentioned  from  the  New 
World  by  Columbus.  Beint;  almost  the  only  edible  quadruped, 
it  formed  an  important  part  of  the  fare  of  the  early  colonists, 
and  on  the  shores  of  South  Cuba,  in  the  then  Province  of  Ornofai, 
perhaps  within  sight  of  the  cave  just  described,  Columbus  landed 
with  his  crew  and  was  feasted  by  the  natives  on  the  flesh  of  the 
Hutia.  It  seems  eminently  proper,  therefore,  to  connect  his  name 
with  the  genus. 
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5-  Vesperugofiiscus  cubensis  ((^riTy). 

SiolBphilus  cubensis  Gray,  Ann.  Nal.  Hist.  IV,  1839,  p.  7. 

Vtsperus  dtilertreus  (iuNDL.  Cont.  MamaloglH  Cubana,  Havana,  1877,  p.  32. 

Vesptrugo  serotinus  Var.  3.  (Vespems  fuscus)  DoBsON,  t'at.  Chiropt.   187B,  p. 

193  (Cuban  references  only). 
Vespirugo  fuscus  J.  A.  Allen,  Bull.  Am.   Mus.  Nat.  Hist.  III.  i8go,  p.  169 

(Bahama.',). 

The  Brown  Bat  is  a  common  species  in  Cuba,  and  with  other 
purely  insectivorous  species'  was  seen  nightly  coursing  for  food. 
Fourteen  individuals  found  hanging  together  on  the  wall  of  a 
limestone  cave  proved  to  be  all  females. 

These  specimens  are  not  smaller  than  examples  oi  fuscus  from 
North  America,  but,  like  the  specimen  described  by  Dr.  Allen 
from  the  Bahamas,  the  ears  and  wing  membranes  are  thinner  than 
in  North  American  si>ecimens,  and  the  former  are  slightly  nar- 
rower and  more  pointed.  These  differences  appear  to  be  con- 
stant, and  I  think  render  the  Cuban  Brown  Bat  worthy  of  recog- 
nition as  a  race. 

6.  Atalapha  noveboracensis  pfeifferi  [Guniil.). — Appar- 
ently  not  common.  Two  intensely  colored  specimens,  both 
males,  were  secured.  They  are  of  the  same  size  and  show  that, 
as  has  been  claimed,  the  Cuban  Red  Bat  is  slightly  larger  than 
the  North  American  noveboracensis.  I  do  not  observe,  however, 
that  the  premolar  is  larger  in  the  Cuban  form,  as  has  been 
claimed.  The  measurements  of  the  two  specimens  are  as  fol- 
lows: forearm,  1.71;  third  finger,  3.48;  tibia,  .90  in.  North 
American  specimens  average:  forearm,  1.60;  third  finger,  3.20; 
tibia,  .87  in. 

7.  Nyctinomus  brasiliensis  Is.  Geoffroy. — Common.  Just 
after  sunset,  on  March  17,  thousands  of  these  Bats  were  seen 
flying  to  the  westward.  On  no  other  occasion  were  they  seen  in 
anything  like  the  same  numbers. 

8.  Phyllonicterus  poeyi  Gundl.—1\a%  species  was  not  met 
with  alive,  and  is  included  on  the  basis  of  two  skulls  found  in 
the  stomach  of  a  Bam  Owl. 

9.  Artibeus  perspicillatus(Zi'nn.). — Exceedingly  abundant. 
This  was  found  to  be  the  common  Cave-bat ;  indeed,  was  the  only 
one  which  I  succeeded  in  finding  in  numbers. 
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At  San  Pablo  I  visited  a  cave  consisting  of  a  series  of  chambers 
opening  one  into  the  other  or  to  the  surface,  which  were 
inhabited  by  these  Bats  in  countless  thousands.  On  arriving,  a 
few  were  seen  hanging  in  clusters  from  the  rounded  depressions 
which  dotted  the  roofs  of  the  chambers.  It  was  light  here,  and 
on  seeing  us  the  Bats  took  wing,  flitting  about  from  cave  to  cave  in 
search  of  new  resting  places.  Finally  we  discovered  a  nearly  dark 
chamber  about  seventy-five  feet  in  diameter,  and  with  walls  twenty 
feet  in  height,  with  only  two  small  openings.  The  moment  we 
entered  there  was  a  rush  of  wings,  sounding  like  the  wind  through 
trees  ;  we  could  catch  glimpses  of  many  Bats,  while  a  steady 
stream  of  them  poured  from  the  two  openings.  Bringing  dead 
palm  leaves  we  used  them  as  torches,  and  their  light  revealed  a 
wonderful  sight.  The  white  limestone  roof  of  the  cave  was 
liatched  and  streaked  with  hanging  Bats,  which  in  lines,  bunches 
and  large  solid  masses  covered  at  least  half  its  surface,  while 
over  our  heads  an  incalculable  swarm  was  circling  to  and  fro. 
They  were  apparently  all  adults  of  one  species.  The  floor  of  the 
cave  was  covered  with  the  remains  of  fruit,  which  was  mostly  of 
the  kind  known  as  'guasima.'  Of  fifty-six  Bats  taken  at  this 
cave  twenty-four  are  males,  and  thirty-two  females.  Eighteen  of 
the  females  contained  one  embryo  each.  All  these  Bats  were 
infested  by  a  small  parsitic  fly  and  spider. 

Taken  as  a  whole  this  series  is  quite  constant  in  coloration',  but 
comparison  of  the  extremes  shows,  nevertheless,  a  wide  range  of 
variation  in  color.  The  underparts  in  the  average  specimen  are 
light  brown,  with  the  hairs  all  tipped  with  white.  In  one  extreme 
the  color  is  much  paler,  almost  grayish  white,  in  the  other  the 
underparts  are  of  a  darker  brown  than  the  average,  the  hairs 
scarcely,  if  at  all,  tipped  with  white.  There  is  less  variation  in 
the  color  of  the  back,  which  is  usually  of  a  light  seal  brown. 
The  facial  streaks  are  nearly  obsolete,  and  in  many  specimens 
entirely  wanting.  There  is  apparently  little  sexual  variation  in 
either  color  or  size. 

This  Bat  is,  of  course,  not  Xtwe per spic ilia ta  but  in  the  absence 
of  material  for  comparison,  I  cannot  determine  to  which  of  the 
numerous  forms  of  this  group  it  should  be  referred. 
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III. — Remarks  on  the  Origin  of  West  Indian 
Bird-Life.' 

The  marked  peculiarities  exhibited  by  the  fauna  of  the  West 
Indies  have  long  claimed  the  attention  of  zoologists.  The  prox- 
imity of  the  group  to  the  mainland,  the  inter- relation  ships  of  the 
islands,  the  distinctness  of  some  West  Indian  species,  the 
evident  relationships  of  others,  combine  to  present  problems  of 
unusual  interest  to  the  student  of  island-life.  At  the  same  time 
the  physical  changes  Co  which  the  islands  have  been  subjected, 
their  past  probable  connection  with  one  another  and  with  the 
mainland,  render  a  study  of  the  origin  of  their  life  far  more 
complicated  than  in  the  case  of  purely  oceanic  islands. 

In  1876,  when  Wallace  wrote  on  the  West  Indian  fauna  (Dis- 
tribution of  Animals),  he  presented  a  table  of  203  species  of 
resident  land-birds  which  had  been  recorded  from  this  region. 
Since  that  date,  largely  through  the  efforts  of  Mr.  C.  B.  Cory, 
Mr.  Lawrence's  reports  on  Ober's  collections,  and  Mr.  Ridgway's 
reports  on  material  collected  by  the  naturalists  of  the  Fish  Com- 
mission, our  knowledge  of  the  West  Indian  avifauna  has  been  so 
augmented  that  the  known  number  of  resident  land-birds  is  now 
considerably  over  300.  In  addition  to  this  increase  in  our 
knowledge  of  the  avifauna  we  have,  through  the  cruises  made  by 
vessels  of  the  Fish  Commission,  more  accurate  and  detailed 
information  regarding  the  topography  of  the  Caribbean  basin. 
This  has  been  well  summarized  by  Prof.  A.  Agassiz  in  his  '  Three 
Cruises  of  the  Blake.'  With  the  added  assistance  derived  from 
these  later  works  we  may  briefly  review  the  bird  and  mammal 
life  of  the  West  Indies  with  particular  reference  to  its  bearing 
on  a  past  connection  of  the  islands  with  the  Central  American 
mainland. 

Some  550  species  and  subspecies  of  birds  have  now  been 
recorded  from  the  West  Indies.  Of  these  no  less  than  303  are 
endemic,  while  the  remaining  248  may  be  allotted  according  to 

<  Resid  befoR  ihe  American  OmiihaloffsiB'  Union,  Tenih  Cnngmi,  WMhington  D.  C, 
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the  regions  from  which  they  apparently  have  been  derived,  as 

follows: 

Conrineoul i6 

Tropicai 56 

SoDtb  American 13 

Central  American.. 3 

North  American 160 

The  first,  or  Continental,  includes  species  of  more  or  less 
general  distribution  throughout  both  North  and  South  America. 
Five  are  land-birds  and  eleven  water-birds.  The  second,  or 
Tropical,  includes  species  of  general  distribution  in  the  tropics. 
Many  of  these  reach  the  southern  border  of  the  United  States, 
and  some  are  found  throughout  the  Tropical  Realm.  Eighteen 
are  land-birds  and  thirty-eight  water-birds.  Of  the  third,  or 
South  American  group,  ten,  all  of  which  are  land-birds,  ar^„ 
found  in  only  the  Windward  Islands,  while  the  three  which  occur 
in  the  Greater  Antilles  are  water-birds.  Of  the  three  Central 
American  or  Mexican  species,  one  is  a  Swift  {Cypseioides  m'gfr), 
one  a  Duck  {Dendrocygna  autumnalis),  and  the  third  [Icterus 
cucvllaius)  has  been  recorded  only  from  Cuba,  where  it  has  been 
found  but  once.  The  fifth,  or  North  American  group,  consists 
of  birds  which  pass  the  nesting  season  in  North  America  and. 
with  few  exceptions,  occur  in  the  West  Indies  only  during  the 
winter  or  while  on  their  migrations.  Eighty-nine  are  land-birds 
and  seventy  water-birds.  As  Prof  Baird  has  shown,'  they  are 
all  birds  of  eastern  North  America  which  enter  the  West  Indies 
through  Florida.  Cuba,  therefore,  receives  by  far  the  larger 
share.  While  a  study  of  this  later  and  migratory  life  will,  in 
some  instances,  show  us  the  sources  from  which  the  more  recent 
West  Indian  species  have  been  derived,  it  will  not  aid  in  de- 
termining the  origin  of  the  more  distinct  species  which  may  have 
become  West  Indian  under  physiographic  conditions  not  now 
prevailing.  It  is  only  by  a  study  of  the  endemic  species  that  we 
may  hope  to  gain  some  understanding  of  the  past  history  of  the 
islands.  As  already  stated,  302  species  are  endemic.  Some  of 
these  reach  the  neighboring  mainlands,  as,  for  example,  southern 

'  Am.  Joum,  Sci.  and  Am,  XLI,  1866,  p.  i». 
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Florida;  but  they  are  none  the  less  truly  West  Indian.  Of  the 
number  mentioned  only  nine  are  water-birds.  This  leaves  293 
land-birds  as  peculiar,  or  about  90  per  cent,  of  the  resident  land- 
bird  life.  Considering  how  near  the  islands  are  to  the  mainland 
this  is  certainly  a  remarkable  degree  of  specialization. 

The  Relationships  of  the  Greater  to  the  Lesser  Antilles. — The 
more  distinct  and  characteristic  West  Indian  species  are  found  in 
the  Greater  Antilles.  While  in  some  instances,  ^,  ^.,  Myiadestes 
and  Quiscalus,  certain  West  Indian  forms  are  developed  in  both 
the  Greater  and  Lesser  Antilles,  it  is  evident  that  the  zoological 
relationships  between  the  two  regions  are  comparatively  recent 
and,  as  Wallace  has  said,  they  may  be  divided  into  "two  very 
different  groups"  (Distrib.  Animals,  Am,  Ed.,  11.,  p.  62),  Wal- 
lace, however,  drew  his  dividing  line  "immediately  south  of  St. 
Croix  and  St.  Bartholomew,"  thus  placing  these  islands,  with 
St.  Martin,  Anguilla  and  Sombrero,  in  the  Greater  Antilles. 
But,  as  Prof.  Agassiz  has  shown  (Three  Cruises  of  the  Blake,  II, 
p.  1 1 2),  with  the  exception  of  St.  Croix,  these  islands  are  enclosed 
by  the  5oo-fathom  line  which,  except  for  the  more  eastward 
Barbadoes  and  a  narrow  channel  north  and  south  of  Martinique, 
unites  the  chain  of  Windward  Islands  with  South  America.  To 
the  westward  the  Anguilla  group  is  separated  from  the  Virgin 
Islands  by  the  Anegada  Channel,  having  a  depth  of  from  1000 
to  1600  fathoms.  The  position  of  Si.  Croix  cannot  perhaps  be 
definitely  determined.  Its  faunal  affinities  are  with  Porto  Rico, 
to  which  it  is  connected  by  "  a  submarine  ridge  with  a  depth  of 
about  900  fathoms  "  (Agassiz,  1.  c),  while  to  the  eastward  it  is 
separated  from  the  Saba  Bank  by  a  ridge  having  a  not  greater 
depth  than  800  fathoms.  Cleve  (Annals  N.  Y.  Lyceum,  i88i, 
p.  189)  states  that  St.  Croix  belongs  geologically  to  the  Virgin 
Islands,  and  remarks  :  "The  large  West  Indian  Islands  contain, 
then,  ridges  of  raised  Cretaceous  rocks  and  the  Virgin  Islands 
form  their  eastern  outcrops.  South  of  the  Virgin  Islands  they 
,  are  not  met  with  except  in  Trinidad."  Thus  Anguilla,  which, 
according  to  the  same  author,  is  entirely  of  Miocene  formation,  is 
placed  with  the  Lesser  Antilles.  Its  position  is  of  importance, 
for  from  the  bone  caves  of  this  island  Cope  has  described  the 
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only  fossil  mammalia  which,  so  far  as  I  am  aware,  have  been 
found  in  the  West  Indies  (excepting  the  Capromys  described  in 
the  present  paper).  These  remains,  consisting  of  detached  teeth 
and  fragmentary  bones,  are  considered  as  related  to  the  South 
American  Chinchillas. 

It  is  evident  then  that,  as  Prof.  Agassiz  remarks  (1.  c,  p.  113, 
footnote),  "  the  Windward  Islands  were  probably  raised  long 
after  the  range  of  the  greater  West  Indian  Islands  existed- . . . "  ~ 
In  analyzing  their  avifauna,  therefore,  I  shall  treat  of  the  two 
as  separate  regions.  As  might  be  expected,  there  has  been  an 
interchange  of  life  between  these  two  groups;  certain  Lesser 
Antillean  genera,  e.g.,  Margarops  and  Bellona,  extend  north- 
ward into  the  more  eastern  Greater  Antilles,  and  the  larger 
islands  have  in  some  instances  contributed  to  the  life  of  the 
smaller,  as  in  the  case  of  a  species  of  Mtmocic/ila  found  in 
Dominica.  Again,  some  genera  have  a  continuous  range  from 
South  America  through  the  Antilles  to  Central  America.  But  it 
is  evident  that  the  zoological  influence  of  the  Lesser  on  the 
Greater  Antilles  is  of  comparatively  late  date,  and  has  no  primary 
bearing  on  the  origin  of  the  older  forms  which  characterize  the 
last-named  group. 

Our  inquiry  lies  more  with  the  older  islands,  but  before  treat- 
ing of  them  we  may  briefly  review  the  avifauna  of  the  Windward 
group. 

The  Lesser  Antilles. — About  108  resident  land-birds  are  known 
from  the  Lesser  Antilles.  Of  these  thirteen  are  South  American, 
of  which  ten  are  West  Indian  only  as  they  occur  in  the  Lesser 
Antilles,  and  fourteen  are  West  Indian  species  which  have  a 
continuous  West  Indian  distribution.  This  leaves  us  with  eighty- 
one  land-birds  as  peculiar  to  the  group.  Fulica  caribaa,  the 
only  peculiar  water-bird,  doubtless  has  a  wider  range  than  we 
are  at  present  aware  of.  Kight  genera  are  peculiar.  Two  of 
these,  Margarops  and  Bellona,  send  each  a  species  into  the 
eastern  Greater  Antilles,  but  they  are  none  the  less  distinctively 
Lesser  Antillean.  Excluding  the  two  species  just  referred  to, 
these  eight  genera  contain  seventeen  species.  Subtracting  these 
from  the  eighty-one  endemic  land-birds  we  have  left  sixty-four 
[Deeemter,  rS^.}  £2 
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species.     These  may  be  divided,  according  to  their  relationships, 
as  follows : 

TrofrtcaL sa 

South  American tg 

West  Indian 33 

The  first  includes  localized  forms  of  wide-ranging  tropical 
species;  the  second  is  composed  of  species  obviously  derived 
from  South  American  ancestors,  e.  g.,  Meiula,  Thryothorus, 
Calliste  and  Saltator.  The  third  contains  species  belonging  to 
groups  or  genera  which  are  now  West  Indian,  though  it  is  not 
improbable  that  some  of  them  may  originally  have  been  derived 
from  South  America  through  the  Lesser  Antilles. 

A  comparison  of  the  fauna  of  Trinidad,  Tobago  and  Grenada, 
the  most  southern  ofthe  Antillean  chain,  will  show  more  clearly 
the  nature  of  the  South  American  element  in  the  Lesser  Antilles. 
Omitting  migrants  and  species  of  general  distribution,  some 
150  land-birds  are  given  from  Trinidad  by  L^olaud.  Of  these 
about  fifty-four  are  recorded  by  Jardine'  from  Tobago,  which  is 
distant  twenty  miles  from  Trinidad.  With  the  exception  of  the 
very  slightly  differentiated  Troglodytes  tobagensis  and  the  doubt- 
fully distinct  Amazilia  lobaci,  Tobago  has  no  species  not  found 
in  Trinidad,  while  the  fifty-four  species  mentioned  include 
representatives  of  such  local  and  non-migratory  families  as 
Pipridfe,  Momotidse,  Galbulidae,  Dendrocolaptidae  and  Formi- 
cariidfe,  thus  strongly  indicating  a  previous  land  connection  with 
Trinidad. 

From  Wells's  list  of  Grenada  birds'  we  learn  that  of  the  150 
Trinidad  species  of  which,  as  just  stated,  fifty-four  reach  Tobago, 
only  fifteen  appear  or  are  represented  by  close  allies  in  Gre- 
nada. None  of  the  sedentary  families  mentioned  as  occurring  in 
Trinidad  and  'I'obago  are  found  in  Grenada,  and  with  the  excep- 
tion of  one  species  each  of  Thryoihorus,  Calliste,  Saltator  and 
Spermophila,  the  genera  of  Grenada  have  a  more  or  less  extended 
West  Indian  range.  On  the  other  hand  Grenada  has  eight 
species  not   found  in  Trinadad.     Grenada  is  seventy-five  miles 

■Add.  und  Mlg.  N;it.  Hlu..  XVIII,  igfS,  p.  ii4.elHq. 
■  Proc,  U.  S.  N»,  Mm.,  t8S6,  p.  &>q. 
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from  Trinidad,  and  the  difference  which  we  have  seen  to  exist  in 
their  avifauna  is  such  as  might  under  the  present  conditions  be 
expected.  It  would  seem,  therefore,  that  since  the  appearance 
of  the  present  fauna  no  connection  has  existed  between  this 
island  and  the  mainland.  If  we  except  the  fossil  remains  found 
on  Anguilla,  and  the  possibly  unassisted  presence  of  a  now 
apparently  distinct  Agouti  {Dasyprocla  cristata),  this  view  is 
supported  by  tha  absence  of  terrestrial  mammalia,  excluding  those 
whose  introduction  is  due  to  man's  agency. 

Tkt  Greater  Antilles. — In  a  previous  paper  {Am.  Nat.,  1891, 
pp.  528-539)  I  have  given  reasons  for  believing  that  the  Bahamas 
are  zoological  dependencies  of  the  surrounding  mainland  and 
islands,  from  which  their  avifauna  has  been  derived. 

Grand  Cayman,  with  its  fifteen  peculiar  forms,  showing  rela- 
tionships largely  to  Cuban  and  also  to  Jamaican  species,  may 
perhaps  be  placed  in  the  same  category.  This  island  is  situated 
about  175  miles  from  Cuba,  and  300  miles  from  Jamaica.  It  is 
enclosed  by  the  1000-fathom  line,  this  depth  being  reached  within 
a  few  miles  of  the  shore,  while  to  the  north  and  west  it  is  separated 
from  Cuba  and  the  mainland  by  1500  to  2000  fathoms.  On  the 
south  it  is  separated  from  Jamaica  by  the  Bartlett  Deep,  which 
has  a  depth  of  over  3000  fathoms  only  twenty  miles  south  of 
Cayman. 

Dr.  Sclater  has  said  (Ibis,  1887,  p.  125),  "  Probably  the  Cay- 
mans were  mainly  stocked  with  life  not  by  immigration,  but  when 
still  part  of  the  old  Continent  out  of  which  the  Antilles  were 
carved  by  the  Gulf  Stream  ; "  but  there  is  apparently  little  ground 
for  this  belief.  " 

Little  Cayman  and  Cayman  Brae,  smaller  islands,  sixty-live 
miles  east  of  Grand  Cayman,  from  which  they  are  separated  by 
a  channel  of  1000  fathoms,  have,  as  Mr.  Cory  has  shown  (Auk, 
1889,  p.  30),  an  avifauna  which  "is  apparently  quite  different 
from  that  of  Grand  Cayman."  They  have  no  peculiar  species, 
and  "  only  five  of  the  resident  species  of  Grand  Cayman  appear 
to  be  found  on  either  of  the  smaller  islands  "  (Cory,  1.  c).  Com- 
mander Bartlett  has  remarked  of  Little  Cayman,  Grand  Cayman, 
and  the  Misteriosa  Banks  to  the  westward,  that  they  are  "the 
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summits,  just  appearing  above  tide-mark,  of  a  submarioe  range 
of  an  average  height  of  nearly  20,000  fe^t "  (Three  Cruises  of 
the  Blake,  1,  p.  100).  We  may  then  regard  them  as  mountain 
peaks  which  at  different  periods  have  been  elevated  above  the  sea. 
Grand  Cayman,  with  its  remarkable  number  of  peculiar  forms,  is 
doubtless  the  oldest,  that  is,  was  the  first  to  appear.  Little 
Cayman,  with  no  endemic  species,  and  the  Misteriosa  Banks 
probably  followed  in  the  order  named. 

Is  it  possible  that  Grand  Cayman  may  once  have  been  con- 
nected with  Cuba  in  the  direction  of  the  shoal  that  makes  out 
from  Cape  Cruz  to  the  westward,  but  the  difference  which  exists 
between  its  aviauna  and  that  of  the  small  Caymans  does  not 
confirm  this  supposition.  When  we  consider  also  that  the  avi- 
fauna of  Grand  Cayman  is  composed  of  birds  having  the  power 
of  extended  flight,  and  that  such  abundant  but  more  sedentary 
Cuban  species  as  Toilus,  Saurothera  and  Priotelus  are  wanting, 
we  may,  I  think,  with  some  assurance,  class  it  as  an  oceanic  island 
which  has  received  its  bird-life  through  migration  from  other 
islands. 

This  leaves  us  with  the  four  islands  of  the  greater  Antilles, 
Jamaica,  Cuba,  Hay  ti  (under  which  name  1  include  San  Domingo) 
and  Porto  Rico.  As  I  have  before  remarked  it  is  on  these  islands 
that  the  characteristic  fauna  of  the  West  Indies  is  developed. 
There  have  been  recorded  from  them  174  of  the  300  birds  pecu- 
liar to  the  West  Indies.  Of  this  number  169  are  land-birds,  and 
five  are  water-birds.     They  are  distributed  as  follows  : 

Jamaica 66,  of  which  42  are  endemic. 

Cuba 68,        "        45 

Hayti 56.        "        34        " 

Porto  Rico 46.        ■'         35 

Of  the  eighty-eight  genera  to  which  these  birds  belong,  thirty, 
containing  fifty-four  species,  are  peculiar  to  the  West  Indies. 
They  are  distributed  as  follows  : 

With  representativea  in  four  islands 4 


Peculiar  to  Jamaica 

Hayti'..'.'.'.'.'. 
"         Porto  Rico. . 
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It  will  be  observed  that  although  Jamaica  is  hut  little  larger 
thaa  Porto  Rico,  and  is  more  isolated  from  neighboring  regions 
than  any  island  of  the  group,  it  is  nearly  as  rich  in  endemic  spe- 
cies, and  has  one  more  peculiar  genus  than  Cuba.  The  latter 
island  is  not  only  ten  times  as  large  as  Jamaica,  but  its  proximity 
to  Florida  has  given  it  at  least  four  fonns  which  have  evidently 
been  derived  from  Florida  species.  They  are  CoHrtus  nrginianus 
cubanensis,  Campephilus  bairdi,  Coliipies  chryso(aulosus,  and  Stur- 
nella  kippocrepis.  Hayti,  although  about  seven  times  as  large  as 
Jamaica,  has  eight  endemic  species  less,  while  Porto  Rico,  nearly 
as  large  as  Jamaica,  and  favorably  situated  for  the  reception  of 
Lesser  Antillean  species,  has  seventeen  endemic  species  less  than 
Jamaica,  and  but  one  genus  is  peculiar  to  the  island. 

It  is  evident  that,  as  Wallace  has  said,  the  islands  "  were  not 
peopled  by  immigration  from  surrounding  countries  while  in  the 
condition  we  now  see  them,  for  in  that  case  the  smaller  and  more 
remote  islands  would  be  very  much  poorer,  while  Cuba,  which  is 
not  only  the  largest,  but  nearest  to  the  mainland  in  two  directions, 
would  be  immensely  richer,  just  as  it  really  is  in  migratory  birds  " 
(Distrib.  Animals,  Am.  Ed.,  II,  p.  66). 

These  facts  in  distribution,  in  connection  with  a  study  of 
hydrographic  charts,  give  us  the  best  clue  to  a  past  land  connec- 
tion between  the  West  Indies  and  the  mainland. 

From  the  coast  of  Honduras  and  Nicaragua  the  Mosquito 
Bank  extends  northeastward  for  nearly  two  hundred  miles,  or  over 
half  the  distance  from  the  mainland  to  Jamaica.  It  is  enclosed  by 
the  loo-fathom  line,  and  is  divided  from  the  San  Pedro  Banks  by 
a  channel  seventy-five  miles  in  width,  and  having  an  average 
depth  of  700  fathoms.  The  San  Pedro  Banks,  some  of  which 
appear  above  the  surface  of  the  sea,  while  none  are  below  twenty- 
five  fathoms,  reach  to  within  thirty  miles  of  the  south  shore  of 
Jamaica,  from  which  they  are  separated  by  a  channel  having  a 
depth  of  600  to  900  fathoms.  An  elevation  therefore  of  100 
fathoms  would  leave  only  two  channels,  the  wider  seventy-five 
miles,  between  Jamaica  and  the  mainland. 

Wallace  advances  the  theory  of  a  complete  land  connection 
between  Jamaica  and  Central  America,  and  also  between  Cuba 
and  Yucatan,  and  suggests  the  probability  of  an  ancient  land  in 
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the  area  enclosed  by  these  connections.  This  view,  as  we  have 
seen,  is  supported  by  Or,  Sclater,  who  has  proposed  for  this  hy- 
pothetical Tegion  the  name  '  Praeantillesia.'  Recent  soundings, 
however,  tend  to  disprove  this  theory. 

In  this  connection  Prof.  Agassiz  remarks  :  "  The  deep  sound- 
ings (over  three  thousand  fathoms)  developed  by  the '  Blake '  south 
of  Cuba,  between  that  island  and  Yucatan  and  Jamaica,  do  not 
lend  much  support  to  the  theory  of  an  Antillean  contineot,  as 
mapped  out  by  Wallace,  nor  is  it  probable  that  this  continent  had 
a  much  greater  extension  in  former  times  than  now,  judging  from 
the  depths  found  on  both  sides  of  the  West  Indian  Islands" 
(I.e.,  p.  116). 

While  there  is  little  ground,  therefore,  for  the  hypothesis  of  an 
Antillean  continent,  it  is  not  impossible  that  the  land  connection 
I  have  just  outlined  between  Central  America  and  Jamaica  may 
have  existed.  That  there  has  been  a  closer  connection  between 
this  island  and  the  mainland  both  the  disproportionately  rich 
avifauna  of  Jamaica  and  the  shallowness  of  the  intervening  sea 
give  us  good  reason  to  believe,  but  that  the  island  has  ever  been 
completely  joined  to  the  mainland  there  is  abundant  room  for 
doubt ;  first,  because  of  the  scarcity  of  terrestrial  mammalia  in 
the  West  Indies ;  second,  because  of  the  restrictions  of  the 
avifauna. 

The  land  mammals  of  the  West  Indies,  exclusive  of  Bats,  are 
included  in  the  three  genera  Solenodon,  Plagiodontia  and  Capntmys. 
Solettodon,  with  a  single  species  each  in  Hayti  and  Cuba,  is  re- 
markable as  having  its  nearest  relationships  with  Centetes  of  Mada- 
gascar. PlagioiUntia,  with  one  species  in  Hayti,  is  nearly  allied 
to  Capromys.  Capromys,  with  five  or  six  species,  finds  its  nearest 
ally  in  Dasysprocta,  which  ranges  from  Mexico  southward.  Cuba 
has  three  species  of  Capromys,  the  Bahamas  one,  Jamaica  one, 
and  Swan  Island  one,  Porto  Rico  being  without  a  representative 
of  the  group.  The  recent  discovery  on  Swan  Island  by  Mr.  C. 
H.  Townsend  of  a  species  of  Capromys,  differing  but  slightly  if 
at  all  from  the  Jamaican  species,  points  strongly  towards  the 
former  extension  of  land  in  this  direction.  Swan  Island  is  about 
one  hundred  miles  from  the  coast  of  Honduras,  and  sixty  miles 
north  of  the  Mosquito  Bank,  which  reaches  out  towards  Jamaica. 
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Our  knowledge  of  West  Indian  Bats  is  as  yet  very  incomplete. 
Comparison  of  Gundlach's  lists  of  Cuban  and  Porto  Rican  spe- 
cies with  Osborne's  list  uf  Jamaican  species  (using  Dr.  Dobson's 
determinations),  results  as  follows:  Of  a  total  of  nineteen  spe- 
cies three  are  evidently  of  North  American  origin,  and  are 
recorded  only  from  Cuba  ;  seven  are  tropical,  and  nine  are  West 
Indian.  Of  fourteen  genera  four  are  West  Indian.  All  the  nine 
West  Indian  species  have  been  found  in  Cuba,  six  have  been 
recorded  from  Jamaica,  and  two  from  Porto  Rico.  This  serves 
to  emphasize  the  isolation  of  Porto  Rico,  and  the  richness  of  the 
Jamaican  fauna  as  compared  with  the  size  of  the  island. 

The  discovery  of  the  remains  of  extinct  mammals  on  AnguiUa 
is  considered  by  Mr,  VVallace  as  strong  evidence  in  favor  of  a 
former  Antillean  continent,  and  he  remarks  that  further  explora- 
tion will  undoubtedly  result  in  the  discovery  of  additional  remains 
of  extinct  mammalia.  We  have  seen  that  with  little  doubt 
Anguilla  is  a  member  of  the  Lesser  Antilles,  and  has  had  no  con- 
nection with  the  larger  islands.  The  remains  found  there  have, 
therefore,  apparently  no  bearing  on  the  present  case. 

The  sixteen  years  which  have  elapsed  since  the  publication  of 
Mr.  Wallace's  work  have  not  added  to  our  recorded  knowledge  of 
the  mammalian  paleontology  of  the  West  Indies.  While  it  is 
true  there  has  been  no  direct  search  for  fossil  mammals,  the  fossil 
molluscan  fauna  has  received  the  attention  of  eminent  concholo- 
gists  who  have  not  reported  the  discovery  of  mammalian  remains. 
That  islands  so  well  adapted  to  the  support  of  a  rich  mammal 
fauna  should  be  so  poor  in  representatives  of  this  class,  is  one 
of  the  strongest  zoological  arguments  opposing  a  past  continental 
connection.  Comparison  of  the  West  Indian  fauna,  with  the  life 
of  continental  islands,  presents  a  striking  contrast.  For  example, 
Formosa,  ninety  miles  from  the  mainland,  and  about  one-fourth 
the  size  of  Cuba,  has,  according  to  Wallace,  no  less  than  thirty- 
one  species  of  terrestrial  mammalia,  including  representatives  of 
Ursus,  Felts,  Sus,  Ccrvus  and  Bos. 

Mr.  Wallace  accounts  for  the  comparative  absence  of  mammals 
in  the  West  Indies  by  subsidence,  which  has  greatly  reduced  the 
extent  of  the  land.  That  there  have  been  periods  of  subsidence 
in  the  West  Indies  is  a  geological  fact.     That  the  submergence 
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has  been  on  so  grand  a  scale  as  to  result  in  the  "almost  complete 
annihilation  of  the  mammalian  fauna,"  does  not,  in  view  of  the 
extensive  development  of  older  formations  showing  no  traces  of 
marine  deposits,  seem  probable.  Nor  is  it  likely  that  in  each 
island  so  defenseless  an  animal  as  Capromys  would  be  almost  the 
sole  surviving  species. 

The  absence  from  the  West  Indies  of  representatives  of  many 
families  of  birds  found  on  the  mainland  is  also  evidence  opposed 
to  the  theory  of  a  past  connection  between  these  islands  and  the 
continent.  With  the  exception  of  Hadrostomus  niger  on  Jamaica, 
and  Colinus  virginianus  cubanensis  on  Cuba,  the  following  twelve 
families,  all  of  which  are  found  from  Mexico  southward,  are 
without  representatives  in  the  larger  West  Indian  Islands. 


Fonnicariidx. 

Pipridie. 

Galbulidi. 

CraddGc. 

Cotingidie. 

Bucconid^e. 

TetraonUie. 

neadrocol^tid^. 

Tinamidx. 

Examination  of  Zeledon's  list  of  Costa  Rican  birds  shows  that 
in  Costa  Rica  there  are  found  no  less  than  140  species  belonging 
to  these  families. 

It  is  a  significant  fact  that  almost  all  these  birds  are  either  ter- 
restrial or  of  sedentary  habits.  That  is,  they  are  birds  which  we 
should  not  expect  to  find  occupying  a  prominent  place  in  an  insu- 
lar avifauna.  Their  absence  from  the  West  Indies  cannot  with 
reason  be  attributed  to  subsidence,  and  is,  therefore,  a  fact  which 
must  be  explained  before  the  theory  of  a  continental  connection 
can  be  accepted. 

Summarizing  this  brief  review  of  the  more  striking  features  of 
the  West  Indian  fauna,  we  have,  from  the  standpoint  of  birds  and 
mammals,  the  following  facts  bearing  on  the  question  of  a  past 
connection  between  these  islands  and  the  mainland.  In  favor  of 
this  theory  are,  (1)  the  disproportionately  rich  fauna  of  Jamaica  ; 
(z)  the  shallow  sea  between  this  island  and  the  mainland ;  (3) 
the  West  Indian  affinities  of  Swan  Island  as  shown  by  the  pres- 
ence of  Capromys.  Opposed  to  the  theory  of  a  land  connection 
are,  { 1 )  the  scarcity  of  land  mammals  ;  (2)  the  absence  of  repre- 
sentatives of  many  families  of  birds  found  on  the  mainland. 
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It  seems  to  me,  however,  that  these  facts  may  be  harnionized 
and  made  to  support  one  another  if  we  can  show  a  reason  for  the 
belief,  that  if  a  connection  existed  between  Jamaica  and  the 
Mosquito  coast,  it  was  at  a  time  when  the  latter  region  was  per- 
haps itself  separated  from  the  mainland  by  passages  connecting 
the  Pacific  with  the  Caribbean  Sea.  Of  such  passages.  Prof. 
Agassiz  has  said,  "  we  find  traces  in  the  Tertiary  and  Cretaceous 
deposits  of  the  Isthmus  of  Darien,  of  Panama,  and  of  Nicaraugua  " 
(Three  Cruises  of  the  Blake,  1,  p.  113). 

The  same  author  continues :  "Central  America  and  northern 
South  America  at  that  time  must  have  been  a  series  of  large 
'islands  with  passages  leading  between  them  from  the  Pacific  into 
the  Caribbean."  If  this  supposition  be  correct,  it- is  quite  possible 
that  the  families  nf  birds  which  we  have  seen  are  not  represented 
in  the  West  Indies  were  not  at  that  time  found  in  Central  America, 
and  that  they  have  appeared  there  only  since  the  land  connection 
with  South  America  has  been  formed.  Previous  to  this  time, 
however,  the  West  Indies  had  become  detached. 

This  view  is  supported  by  the  fact  that  of  the  twelve  families 
of  birds  named  all  but  the  TrogUdytidm  and  Tetraonidm  extend 
but  little  north  of  Southern  Mexico.  And  further,  with  the  two 
exceptions  noted,  the  Central  American  and  Mexican  representa- 
tives of  these  families  are  in  many  instances  co-specitic  with  the 
South  American  forms,  and  but  few  peculiar  genera  have  been 
developed  north  of  the  Isthmus.  This  would  seem  to  indicate 
the  recent  appearance  of  these  birds  in  this  region.  On  the  other 
hand  the  families  to  which  the  endemic  West  Indian  birds  belong 
are  represented  in  Mexico  and  Central  America  by  many  peculiar 
genera. 

In  accordance  with  this  hypothesis  we  may  divide  the  West 
Indian  fauna  into  two  groups,  the  first  of  which  was  derived  dur- 
ing the  land  connection  just  suggested,  while  the  second  owes  its 
origin  to  migration,  or  the  more  or  less  fortuitous  appearance  of 
birds  from  surrounding  regions.  From  the  nature  of  the  case  the 
line  between  these  two  groups  cannot  be  sharply  drawn. 

Cap r amy s,  Solenodon,  Mimoctclila,  Spindalis,  Saurothera  and 
Todus,  etc.,  are  representatives  of  the  former,  while  the  slightly 
differentiated   forms  of  Mimus,   Certhiola,   MyiarcAus,  and  the 
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close  allies  of  Florida  birds  found  in  Cuba,  belong  to  the  latter. 
The  fact  that  many  of  the  older  genera  have  representatives  on 
each  of  the  islands  would  seem  to  indicate  a  past  direct  or  indi- 
rect connection  between  the  islands  of  the  group.  The  generally 
close  relationships  which  exist  between  the  species  of  these  genera 
points  to  the  conclusion  that  they  are  derived  from  a  common 
ancestor  differing  but  slightly  from  the  present  type. 

If  we  assume  that  the  West  Indies  were  separated  sometime 
during  the  Middle  Tertiary,  we  may  then  regard  these  older  forms 
as  survivors  of  the  fauna  of  that  period,  which  have  been  pre- 
served to  us  through  the  isolation  afforded  by  an  insular  life. 
This  supposition  is  supported  by  the  fact  that  they  are  quite  as  ■ 
distinct  from  exBtin^;  genera  as  are  the  genera  of  birds  which  have 
been  described  from  the  Miocene. 

The  isolation  which  has  protected  these  old  types  has  also  re- 
sulted in  the  differentiation  of  the  species  derived  through  mi- 
gration. Thus  while  the  West  Indies  have  preserved  to  us  species 
which  on  the  mainland  have  succumbed  to  the  continental  strug- 
gle for  existence,  they  have  given  us  many  new  forms  which  have 
been  differentiated  from  their  mainland  ancestors  under  the 
influences  of  a  new  environment. 
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Article  XVIL— ON  A  COLLECTION  OF  BIRDS  FROM 
CHAPADA,  MATTO  GROSSO,  BRAZIL,  MADE  BY 
Mb.  H.  H.  smith. 

By  Joel  Asaph  All^n. 

Part  II. — Tyrannid^. 

KCMlinuid  fr^  »W.  ///.  J*.  380,) 

The  present  Part  treats  only  of  the  family  'Jyrannidffi,  which 
is  represented  by  45  species.  In  treating  of  Myiarchus  tyrannula, 
reference  is  also  made  to  its  West  Indian,  Mexican  and  United 
States  allies,  at  one  time  considered  by  several  ornithologists  of 
repute  as  merely  subspecies  of  the  M.  tyrannula  group. 

Since  the  publication  of  Part  I  the  Museum  has  purchased  the 
remainder  of  the  Smith  Collection  of  Chapada  birds  (see  this 
Bulletin,  Vol.  Ill,  p.  337),  thus  increasing  the  number  of  dupli- 
cates available  for  exchange.' 

88.  Tasnioptera  nengeta  {Linn.).— A.  series  of  59  speci- 
mens, divided  about  equally  between  males  and  fdmales,  repre- 
sents every  month  in  the  year  except  October,  as  follows : 
January,4;  February,  4  ;  March,?;  April,  9  ;  May,  j  ;  June,  7; 
July,  4  ;  August,  4  ;  September,  2  ;  October,  o  ;  November,  6  ; 
December,  6. 

The  plumage  in  the  November  and  December  specimens  is 
much  faded  and  worn.  The  molt  begins  in  December,  and  the  new 
clothing  plumage  is  pretty  well  acquired  before  the  end  of  Janu- 
ary, but  the  molt  of  the  quills  continues  irregularly  till  into  April. 
As  a  rule,  however,  March  and  April  birds  are  in  good  condition, 
but  the  highest  condition  of  plumage  is  seen  in  the  May  and  June 
specimens.  The  females  average  a  little  smaller  than  the  males, 
but  there  is  no  very  appreciable  difference  in  coloration.  By 
August  the  plumage  begins  to  show  signs  of  deterioration.  In  old 
males  the  tips  of  the  first  and  second  primaries  are  more  or  less 
incised  on  the  inner  vane,  but  much  less  so  than  in  some  other 
species  of  the  genus. 

1  I  have  learned  feince  the  publLcHtion  of  Pan  1  that  the  credit  for  gathering  and  preparing 
thedoHectiunijabnuicqiunyduetoMn-H.  H.  Smith  and  Mr.  W.  C.  Smith,  the  loiter  pre- 
paiing  noBi  of  the  biids  colhicleil  during  18S3-S4. 


„Gooi^lc 


33  2     Bulletin  American  Museum  of  Natural  History.    [Vol.  IV, 

A  bird  of  the  year,  in  first  plumage,  taken  Dec.  19,  has  the 
white  of  the  lower  plumage  tinged  with  pale  huff,  and  the  gray  of 
the  upper  plumage  with  brownish,  the  rump  and  upper  tail- 
coverts  being  decidedly  brown  ;  the  tips  of  the  wing-coverts  are 
buffy  white  instead  of  grayish  white. 

The  measurements  of  10  adults  of  each  sex  are  as  follows  : 
Males:  wing,  5.02-5.68,  averaging  5.39;  tail,  3.20-3.76,  averag- 
ing 3.58  ;  culmen,  .70-. 82,  averaging. 76.  Females:  wing,  4.90-5.34, 
averaging  5.19  ;  tail,  3.42-3.74,  averaging  3.56  ;  culmen,  .70-.80, 
averaging  .75. 

89.  Taenioptera  velata  (Liehl.). — Three  specimens — Cach- 
oeria,  f,  ad.,  Feb.  4,  18S6;  Chapada,  i  ad..  Sept,  23.  1883, 
$  ad.,  Dec,  6,  1883. 

90.  Fluvicola  albiventris  (Spix). — One  specimen,  Corumba, 

March  14,  1886, 

91.  Arundinicola  leucocephala  (Linn.). — Four  specimens, 
2  males  and  2  females,  (lorumba,  March,  1886. 

92.  Alectnirus  tricolor  Vieiil. — One  specimen,  ,5 ,  June, 
1883, 

93.  Cnipolegus  comatus  <Zi<rA/.).— Six  specimens,  5  of 
which  are  males,  taken  as  follows  ;  January,  i  ;  July,  1 ;  August, 
3 ;  October,  i. 

94.  Copums  COlonus  (I^k///.),— Three  specimens,  Novem- 
ber, 1882  and  1883.  Two  are  adults  and  the  other  young,  in  the 
black  ^\\xma.gs=C.  funebris  Cab.  &  Heine  (Mus.  Hein.,  II,  1859, 
p.  41). 

95.  Platjrrhyachus  blfasciatUS  Allen.— ks  already  stated 
(this  Bulletin,  II,  No.  3,  1889,  pp.  i4r,  142)  this  species  is 
represented  by  18  specimens,  11  males  and  7  females,  all  from 
Chapada.  The  series  having  been  already  fully  described  (I  c.) 
further  remarks  are  not  necessary. 

96.  Todirostrum  cinereum  (//««.).— The  series  of  13  speci- 
mens was  collected  as  follows :  Chapada,  April  (2  specimens) 
and  August   (5  specimens);  Corumba,  6  specimens — February, 
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March,  and  April.  Of  these  specimens  7  are  sexed  as  males,  4 
as  females,  and  2  are  not  marked  for  sex,  but  are  doubtless 
females.  In  all  there  is  a  very  narrow  frontal  band  of  yellow  at 
the  base  of  the  bill,  in  some,  however,  scarcely  discernable.  The 
females  are  distinguishable  from  the  males  by  a  very  small  spot 
of  white  (sometimes  yellowish  white)  on  the  middle  of  the  crown, 
but  apparently  are  not  otherwise  different  from  the  males.  There 
is,  however,  much  variation  in  color  and  size,  and  especially  in 
the  size  of  the  bill,  but  it  is  apparently  individual  and  seasonal 
rather  than  sexual.  The  7  males  measure  as  follows  :  wing,  1.58- 
1.88,  averaging  1.77  ;  tail,  1.36-1.46,  averaging  1.43;  culmen,  .52- 
.58,  averaging  .55.  The  6  females  measure;  wing,  i. 66-1. 80, 
averaging  1.70;  tail,  1.28-1.40,  averaging  1.34  ;  culmen,  .52-.57, 
averaging  .54. 

97.  Euscarthmus  ochroptenis  ^//««.— Chapada,  J5  speci- 
mens. There  is  nothing  to  add  to  the  description  of  this  species 
already  given  (see  this  Bulletin,  II,  No,  3,  June,  1889,  pp.  143, 
144)- 

98.  Euscarthmus  pelzelni  Sel-  One  specimen,  Chapada, 
Hay  23,  1S85. 

99.  Euscarthmus  Stliaticollis  (Za/r.).— Two  specimens, 
Chapada,  i  ad.,Feb.  18;    2  ad.  (no  date). 

100.  Hapalocercus  meloryphus  (Wied). — One  specimen, 
Chapada,  Aug.  25. 

101.  Habrura  pectoralis  {Vieill). — Chapada,  10  specimens 
— May,  2  ;  July,  2  ;  August,  4  ;  September,  2.  These  specimens 
have  already  been  commented  upon  in  a  comparison  between  If. 
pectoralis  and  H.  superdliaris  (Wied).  (See  this  Bulletin,  II., 
No.  3,  June,  1889,  p,  146.) 

102.  Culicivora  stenura  ( TVmm.).— One  specimen,  Chapada, 
2  ad.,  April  13. 

103.  Serpophaga  albogrisea  Sd.  &•  Sah. — Three  speci- 
mens, taken  as  follows :  Abrilongo,  ^  ad.,  Feb.  28 ;  Chapada, 
$,  ad.,  July  20  ;  juv.  in  first  plumage,  Nov.  6.     The  young  bird 
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is  brown  above,  with  each  feather  narrowly  edged  with  whitish ; 
below,  throat  and  breast  dark  ashy  brown,  faintly  cross-barred 
with  darker  brown  ;  rest  of  lower  parts  whitish  with  a  faint  tinge 
of  greenish  buff ;  under  wing-coverts  greenish  yellow ;  wings  and 
tail  dusky  brown. 

104.  Leptopogon  amaurocephalus  Cab.  —  Chapada,  10 
specimens,  collected  as  follows  :  February,  2  ;  May,  i  ;  June,  z  ; 
August,  I  ;  November,  4.  There  is  apparently  very  little  sea- 
sonal or  sexual  variation,  the  series  being  remarkably  uniform 
as  regards  both  size  and  coloration.  In  November  specimens 
the  cap  is  paler,  and  the  wing-bars  are  pale  yellowish  instead  of 
ochraceous,  as  in  the  birds  in  fresher  plumage.  One  of  the  speci- 
mens has  the  cap  but  little  darker  than  the  back  and  the  wing- 
bars  yellowish,  thus  resembling  closely  the  description  of  L.  tristis 
of  Sclater  and  Salvin  from  Bolivia. 

Six  males  measure  as  follows  :  wing,  2.47-2.67,  averaging  2.56  ; 
tail,  2.06-2.33,  averaging  2.20;  culmen,  .47-.5a,  averaging  .50, 
Three  females  measure  as  follows:  wing,  2.40-2,45,  averaging 
2.42  ;  tail,  2.07-2.09,  averaging  2.08  ;  culmen,  .50-.52,  averaging 

■so- 
on comparison  with  Panama  specimens  of  L.  pileatus  Cab,,  the 
differences  prove  to  be  almost  inappreciable.  The  brown-headed 
group  of  this  genus,  embracing  /..  amaurocephalus,  L.  pileatus  and 
Z,  tristis,  apparently  constitute  a  widely  dispersed  species,  perhaps 
barely  separable  into  two  or  three  geographical  subspecies,  the 
Central  American  form  standing  as  Z.  a.pileulus,  and  the  Bo- 
livian form,  if  really  separable,  as  L.  a.  tristis. 

105.  Myiopatis  semifusca  i'lr/.— Chapada,  6  specimens- 
April,  2  ;  May,  t  ;  August,  i  ;  September,  2.  The  abdomen 
varies  in  different  specimens  from  silky  grayish  white,  faintly 
tinged  with  greenish,  to  a  deep  tinge  of  pale  sulphur  yellow. 

106.  Ornithion  cinerascens  {Wied)=0.  absoletum  auct, 
(See  this  Bulletin,  II,  No,  3,  June,  1889.  pp.  148,  149.) 

This  species  is  represented  by  12  specimens,  taken  at  Chapada, 
as  follows :  February,  i  ;  March,  i  ;  April,  i ;  May,  2  ;  June,  3  ; 
July,  I ;  August,  2;  September,  i. 
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These  speciiaens  vary  much  Id  both  color  and  size,  the  males 
being  much  larger  than  the  females,  and  the  coloration  varying 
greatly  with  season.  The  brightest  colored  specimcD  is  a  male 
taken  Sept.  17 ;  the  palest  is  a  female,  taken  July  6.  In  the 
former  the  head  is  ashy  olivaceous  brown,  the  back  strong  green- 
ish olive,  the  rump  distinctly  browner ;  wing-bars  rusty  ochrace- 
ous  ;  below,  throat  olivaceous  gray  ;  rest  of  lower  parts  strongly 
washed  with  yellowish  olive  ;  edge  of  wing  pale  ochraceous.  In 
the  July  specimen  the  head  is  much  darker,  with  a  distinctly 
dusky  cap,  the  back  grayish  brown  faintly  tinged  with  olive,  the 
wing-bars  grayish  white  faintly  tinged  with  ochraceous  basally  ; 
below,  throat  and  breast  dull  gray  with  a  slight  olivaceous  cast, 
rest  of  lower  parts  grayish  white,  lighter  (nearly  white)  on  the 
middle  of  the  abdomen,  and  washed  with  pale  yellowish  olive  on 
the  flanks.  Between  these  extremes  is  nearly  every  stage  of 
intergradation,  clearly  due  to  various  seasonal  phases. 

The  following  measurements  of  12  specimens  (3  males,  4 
females,  and  5  unmarked  for  sex)  show  the  range  of  variation  in 
size.  Wing,  2.00-2.25,  averaging  2.09  ;  tail,  1. 46-1. 78,  ayeraging 
1.61 ;  culmen,  .25-32,  averaging  .28,  The  females  are  apparently 
slightly  smaller  than  the  males. 

As  already  noted  (1.  c.)  the  Ornithien  obsoktum  of  modern 
writers  is  the  Hyiophilus  cinerascens  Wied,  as  shown  by  his  types, 
still  extant  in  this  Museum. 

107.  Elxaea  pagana  {Licht^. — Of  the  112  specimens  of  the 
B.pagana  group  from  Chapada,  about  48  per  cent,  are  referable 
to  £./d:^fl//«  proper,  and  40  per  cent.  Xo  E,  pagana  alMceps,  while 
the  remaining  12  per  cent,  are  variously  intermediate  between  the 
two  forms.  As  this  material  has  already  been  made  tlie  subject 
of  a  special  paper  (see  this  Bulletin,  11,  No.  3,  Oct.,  1889,  pp. 
183-208),  further  comment  is  here  unnecessary.  Every  month 
in  the  year  except  June  is  represented  by  a  considerable  series 
of  specimens,  rendering  it  possible  to  trace  the  seasonal  phases  of 
coloration  throughout  the  year. 

108.  Elxnea  pagana  albiceps  {iTOrb.  b-  JM/r.).~See 
above  under  E.  pagana. 
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rop.  Elacnea  gaimardl  (J'Or^.). — Three  specimens,  taken 
respectively  Feb.  19,  June  10,  1885,  and  July  27,  1883.  Ap- 
parently a  rare  species  at  Chapada. 

110.  Elaneaviridicata(r/«7/.)  =  £'.//iicif*M5f:/.  -One speci- 
men, April  3,  1883. 

There  seems  to  be  no  reason  to  question  the  pertinence  of 
Vieillot's  Sylvia  viridicata  to  this  species. 

111.  Elxnea  affinis  Burm. — This  species  is  represented  by 
8  specimens,  taken  as  follows :  February,  3  ;  March,  1 ;  May,  3  ; 
December,  1. 

■  The  February  and  March  specimens,  in  fresh  unworn  plumage, 
are  more  olive  on  the  back  than  the  May  specimens.  The  De- 
cember specimen  is  in  molt,  about  one-half  of  the  plumage  being 
worn  and  faded,  with  which  is  mixed  the  freshly  acquired  and 
more  olive  new  plumage. 

Besides  this  well-marked  seasonal  difference  in  coloration, 
there  is  a  wide  range  of  individual  variation  in  size,  and  a  most 
remarkable  variation  in  the  size  and  shape  of  the  bill,  to  which 
latter  attention  has  already  been  called.  (See  this  Bulletin,  11, 
No.  3,  i88g,  pp.  191  and  207,  and  figs.  9-12  and  ga-aa.) 

The  8  specimens  measure  as  follows:  3  Males:  wing,  3.32- 
3.44,  averaging  3.39;  tail,  2.58-2.92,  averaging  2.74;  exposed 
culmen,  .50-60,  averaging  .54.  5  Females:  wing,  3.12-330, 
averaging  3.23;  tail,  2.60-2.85,  averaging  2.69  ;  exposed  culmen, 
.40-.56,  averaging  .48.     The  females  are  thus  much  the  larger. 

112.  Legatus  albicollts  {VieilL). — One  specimen,  3 ,  Oct. 
ao,  1882. 

113.  Sublegatus  griseocularis  Sd.  &•  Salv.— Of  the  9 
specimens  representing  this  species  t  was  taken  in  January,  1  in 
February,  1  in  March,  i  in  May,  and  5  in  August.  They  present 
the  usual  amount  of  seasonal  variation  in  color,  and  also  vary 
greatly  in  size,  the  larger  specimens  closely  approaching  Vene- 
zuela specimens  of  S.  glaber  in  length  of  wing,  but  the  bill  is 
always  very  much  smaller. 

The  measurements  of  seven  adult  specimens  range  as  follows : 
5  Males,  wing,  2.52-2.62,  averaging  2,57  ;  tail,  2.14-2.22,  averag- 
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ing  3.30 ;  exposed  culmen,  .36-.37,  averaging  .31;  2  Females, 
wing,  3.57-3.66,  averaging  2.61 ;  tail,  3.16-2.33,  averaging  2.19 ; 
exposed  culmen,  .33. 

1x4.  SublegatUS  virescens  Allen.— The  type  and  only 
known  specimen  of  this  species  was  taken  at  Chapada  May  8, 
1885.  There  is  nothing  to  add  to  the  description  already  given 
(this  Bulletin,  II,  No.  3,  1889,  p.  149). 

115.  Myiozetes  cayennensis  {Linn.). — The  three  specimens 
representing  this  species  I  am  unable  to  distinguish  from  true  M. 
cayennensis  from  northern  South  America  and  Panama.  Two 
were  taken  in  January,  the  other  in  August. 

It  may  be  mentioned  in  this  connection  that  the  type  of  M. 
rufipennis  Lawr.,  from  Venezuela,  referred  to  M.  cayennensis  by 
Mr.  Sclater  (Cat.  Bds.  Brit.  Mus.,  XiV,  p.  160),  is  referable  to 
M.  erylhroptenis,  with  which  it  agrees  perfectly  in  coloration. 

116.  Rhynchocydus  sulphurescens  (i/)/>).— Represented 
by  6  specimens,  taken  as  follows  :  $  ad.,  April  10 ;  &  ad.,  May 
3;    $,  Nov.  I  ;    ¥  juv.,  Nov.;    5  ad.,  Dec.  2, 

In  several  of  the  specimens  the  auriculars  are  distinctly  black- 
ish posterioriy,  in  some  cases  forming  a  well-defined  spot,  men- 
tioned as  a  feature  of  Ji.  peruvianus  Tacz. 

Note.— Mr.  Lawrence's  R.  flavo-olivaceus  (Ann.  New  York 
Lye.  N.  H.,  VIII,  1863,  p.  8),  of  which  the  type  is  before  me, 
represents  the  northern  form  of  R.  sulphurescens,  and  apparently 
may  easily  stand  as  a  subspecies,  under  the  name  R.  sulphur- 
escens flavo-olivaceus  (Lawr.).  It  is  erroneously  referred  by  Mr. 
Sclater  (Cat.  Bds.  Brit.  Mus.,  XfV,  1888,  p.  169)  to  R.  cinereiceps. 

On  the  other  hand,  Mr.  Lawrence's  R.  mai^inatus  (Proc.  Acad. 
Nat.  Sci.  Phila.,  1868,  p.  429),  of  which  the  two  types  are  before 
me,  is  apparently  a  very  distinct  species,  its  nearest  ally  being  R. 
cinereiceps  Scl.  Mr,  Sclater  erroneously  refers  it  (1.  c.)  to  R. 
sulphurescens,  to  which  it  is  not  at  all  closely  related. 

1x7.  Pitangus  derbianus  bolivianus  {Lafr). — One  speci- 
men, i ,  Abrilongo,  Feb.  23. 
[Dtcembtr,  iSgs.]  2g 
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118.  Sir7Stessibilator(Km'//.). — Nine  specimens,  collected 
as  follows  :  i  in  February,  3  in  March,  1  in  May,  1  in  July,  i  in 
August,  I  in  September,  and  i  in  October. 

119.  MTiodynastes  solitarius  {F/«?/.).— The  5  specimens 
were  taken,  i  in  September,  2  in  October,  and  a  in  November. 

120.  Megarhynchus  pitangua  (Xinn.).— This  species  is 
represented  by  10  specimens,  taken  as  follows  :  March,  i ;  July, 
2  ;  September,  3  ;  October,  i  ;  November,  3. 

One  of  the  November  specimens  is  a  young  bird  in  first  plum- 
age. It  differs  from  the  adult  in  having  a  much  smaller  bill,  in 
lacking  the  concealed  orange  patch  on  the  crown,  in  having  the 
dorsal  plumage  brown  (lacking  the  olive  tinge  of  the  adults),  with 
all  of  the  feathers  broadly  edged  with  pale  rufous ;  and  in  the 
lower  parts  being  clear  pale  sulphur  yellow  instead  of  deep 
yellow. 

121.  Hinindinea  bellicosa  (r/«V/.).  —  Four  specimens: 
December,  i  ;  January,  2;  July,  i. 

122.  Pyrocephalus  rubineus  (Bodd.).  —  1\\\%  species  is 
represented  by  74  specimens,  nearly  all  taken  May  to  September 
inclusive.  April  is  represented  by  7  specimens  and  October  by 
a.  No  specimens  were  taken  between  Oct.  7  and  April  lo,  and 
only  2  prior  to  April  22.  It  would  thus  seem  that  the  species  is 
absent  from  the  vicinity  of  Chapada  from  early  in  October  till 
early  in  April. 

This  species  appears  to  undergo  a  double  molt  annually — a 
complete  molt,  probably  in  November  and  December,  and  a 
partial  molt  (the  clothing  plumage  only)  in  May  and  June.  This 
partial  molt  begins  in  April,  and  some  males  continue  in  mixed 
livery  till  September,  the  males  probably  not  acquiring  fully  adult 
plumage  till  the  second,  and  possibly  not  til!  the  third  year.  The 
five  males  taken  in  April  are  all  in  the  garb  of  the  female,  with 
here  and  there  red  feathers  coming  in  on  the  crown,  throat  and 
breast ;  the  crissum  and  lower  flanks  are  orange  red. 

Of  the  May  series  of  10  males,  6  have  partly  acquired  full 
breeding  plumage,  the  crown  being  still  more  or  less  patched  with 
brown,  and  the  throat,  breast  and  flanks  streaked  with  whitish 
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and  dark  brown,  the  red,  however,  greatly  prevailing.  The 
others  have  merely  here  and  there  a  red  feather  on  the  crown, 
throat  and  breast.  Of  the  7  June  males,  one  Uaken  June  30)  is 
very  nearly  in  perfect  breeding  plumage,  four  others  are  in  mixed 
plumage  with  the  red  prevailing,  while  the  other  two  show  only 
here  and  there  red  feathers. 

Of  the  8  July  males,  four  are  in  full  breeding  dress,  three  are 
more  or  less  mottled  with  remnants  of  the  immature  plumage, 
while  the  other  has  here  and  there  a  few  red  feathers.  Of  the  6 
August  males,  five  are  in  full  breeding  dress,  and  the  siicth  is  in 
mixed  plumage.  Of  the  8  September  males  six  are  in  full  breed- 
ing dress,  one  has  the  red  feathers  of  the  throat  and  breast 
streaked  with  blackish,  and  the  other  is  in  mixed  plumage.  The 
single  October  male  is  in  full  breeding  plumage.  It  thus  appears 
that  even  in  July,  August  and  September  a  small  proportion  of 
the  males  are  in  mixed  dress,  having  only  scattered  patches  of 
red,  while  another  small  proportion  have  the  red  crown  still  more 
or  less  mixed  with  brown,  and  many  of  the  red  feathers  of  the 
lower  plumage  edged  with  whitish  and  broadly  centered  with 
blackish.  This  serves  to  divide  the  males  into  three  categories — 
adult  males  (comprising  about  two-thirds  of  all),  males  of  the 
second  year,  and  males  of  the  preceding  year. 

The  females  also  exhibit  much  variation.  A  few  are  nearly 
uniform  below,  presenting  little  or  no  huffy  yellow,  orange  or  red 
on  the  lower  flanks  and  crissum ;  the  grater  number  have  these 
parts  suffused  with  yellowish  buff,  whil^i  a  few  others  they  are 
pale  red  or  orange  red.  This  variation  may  be  due  also  to  differ- 
ences of  age. 

The  measurements  of  10  adult  males  (in  full  breeding  dress) 
and  10  adult  females  range  as  follows:  Males:  wing,  2.96-3,07, 
averaging  3,02  ;  tail,  2.10-2.20,  averaging  2,15  ;  culmen,  .44-50, 
averaging  .47.  Females:  wing,  2.80-3.12,  averaging  2.96;  tail, 
1.97-2.30,  averaging  2.14  ;  culmen,  .41-.48,  averaging  .45. 

Pyroeephalus  rubineus  mexicanus,  from  Mexico  and  the  southern 
border  of  the  United  States,  as  is  well  known,  is  rather  lighter  in 
coloration,  both  above  and  below,  and  is  commonly  supposed  to 
be  rather  smaller  than  the  South  American  F.  rubineus.  This, 
however,  proves  to  be  erroneous,  the  South  American  bird  being 
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the  larger.  For  purpose  of  comparison  I  append  measurements 
of  lo  adult  males  and  5  adult  females,  from  Pinal  County,  Ari- 
zona, collected  by  Mr.  W.  E.  D.  Scott.  10  Males:  wing,  3.12- 
3.24,  averaging  3.16;  tail,  2.14-2.32,  averaging  2.22;  culmen, 
.42-48,  averaging  .45.  5  Females:  wing,  3.08-3.10,  averaging 
3.09;  tail,  3.18-2.26,  averaging  2.21;  culmen,  .44-,46,  aver- 
aging .45.  This  shows  an  average  difference  of .  14  of  an  inch  in 
the  length  of  the  wing  in  10  adult  males  of  each  form,  respec- 
tively from  Arizona  and  Southern  Brazil,  the  latter  being  the 
smaller:  Six  specimens  from  Ecuador  and  Colombia  average 
slightly  larger  than  the  Chapada  birds. 

123.  Myiobius  nzvius  {Bodd.). — The  6  specimens  represent- 
ing this  species  were  taken  as  follows  :  Abrilongo,  February,  i  ; 
Chapada,  2  in  July,  i  each  in  August,  September  and  October. 
In  all  the  concealed  vertical  crest  is  yellow  ;  two  are  sexed  as 
males,  two  as  females,  and  the  others  are  not  marked  for  sex. 

124.  Empidochanes  fuscatiis  (lVied).{—£.  fuscatus  et  E. 
fringillarius  auct.) — The  series  of  25  specimens  of  this  species 
were  taken  as  follows  :  in  May,  6 ;  in  June,  t  ;  in  July,  z ;  in 
September,  9  ;  in  October,  3 ;  in  November,  2  ;  in  December,  2. 
It  presents  a  considerable  range  of  both  individual  and  seasonal 
variation  in  color.  The  May  specimens,  being  in  fresh  unworn 
plumage,  are  of  a  deeper  brown  above,  with  a  slight  tinge  of 
yellowish  below,  which  in  one  specimen  (taken  May  ,12)  is  quite 
strong.  In  the  SepteiAer- December  specimens  the  upper  parts 
are  much  duller  (more  olivaceous)  brown,  and  the  faint  yellow- 
ish wash  on  the  lower  parts  has  given  place  to  a  silky  grayish 
white.  The  bill  varies  from  nearly  uniform  dusky  horn  color 
(in  some  specimens  nearly  black)  with  the  lower  mandible  usually 
a  little  lighter  than  the  upper,  to  a  much  lighter  brown,  with  the 
lower  mandible  light  horn  color,  the  basal  half  paling  to  a  much 
lighter  shade. 

A  young  bird  in  first  plumage  ( i ,  Dec,  r882)  differs  from 
adults  in  having  the  upper  plumage  of  a  lighter,  more  rusty 
brown,  with  broader  rusty  edgings  to  the  coverts  and  quills. 

The  present  series  of  25  specimens,  all  from  the  same  locality, 
is  not  only  far  from  uniform  as  regards  coloration,  but  varies 
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widely  in  respect  to  measurements.  The  bill,  as  in  Flycatchers 
generally,  and  especially  in  Elanea,  Ormthi&n,  Empidonax,  and 
allied '  genera,  is  exceedingly  variable  in  form  (its  variability 
in  color  has  already  been  noted  above).  The  two  extremes 
might  readily  be  referred  to  different  genera,  so  far  as  the  bill  is 
concerned.  In  the  one  case  the  bill  is  short  and  very  broad  at 
the  base,  in  the  other  it  is  very  long,  with  the  breadth  at  the  base 
actually  much  less  than  in  the  short-billed  phase.  This  wide' 
difference,  however,  seems  merely  individual,  since  the  other 
specimens  show  a  complete  intergradation  between  the  extremes. 

The  following  measurements  show  the  large  range  of  variation 
in  size  :  i8  specimens ;  wing,  2.47-2.82,  averaging  2.66  ;  tail, 
2.32-2.78,  averaging  2.58  ;  culmen,  .48-.54,  averaging  .52.  Very 
few  of  the  specimens  are  marked  as  positively  idendified  for  sex, 
but  so  far  as  the  evidence  goes  there  appears  to  be  no  sexual 
difference  in  size. 

From  the  foregoing  I  am  led  to  doubt  the  distinctness  of  E. 
fringUlarius  Pelzein  from  E.fuscatus  Wied,  the  types  of  which 
latter  are  before  me.  The  E.  arenateus  (Sci,  &  Salv.)  from 
Venezuela  is  apparently  quite  distinct  from  E.  fuscalut. 

125.   Empidonax  bimaculatus  {d'Orb.  &•  La/r.). 

Musdcafa   bimaculafa    d'Orb.   &  Lafr.  Syn.  Av.  (Mag- <!«  Zool.   1637),   p. 

48  ;  d'Orb.  Voy.  Ois.  p.  320. 
Empidonax  bimaculatus  ScL.  Ibis,  188;,  65  ;  Ca^ds.  Brit.  Mus.  XIV,  1888, 

p.    224-  " 

E'tpidoehan/!  ruleri  Cab.  Jouni.  f.  Om.  1868,  p.  195. 

Empidonax   iruniuus   Rldc.w.  Hist.  N.  Am.  Bds.  II,    1874,  p.  263;   Ibfa, 

1&88.  p.  463. 
Empidoclmms  argtntina  Cab.  Joum.  I.  Om.  1S6S,  p.  196. 

This  species  is  represented  by  17  specimens,  taken  as  follows  : 
in  January,  2  ;  in  February,  2  ;  in  March,  i  ;  in  April,  i  ;  in 
May,  4  ;  in  July,  i  ;  in  September,  i  ;  in  October,  4  ;  in  Novem- 
ber, I.     It  is  thus  in  all  probability  a  resident  bird. 

I'he  series  presents  the  usual  wide  range  of  variation,  in  part 
seasonal  and  in  part  individual,  with  in  addition  much  variation 
due  to  age.  In  freshly-molted  birds  the  whole  dorsal  plumage 
is  rufescent  olive  brown,  with  the  head  slightly  darker;  the 
lower  surface  is  grayish  white  strongly  tinged  with  pale  sulphur 
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yellow,  the  breast  strongly  washed  with  olive  ;  the  wing-bars  and 
the  edging  of  the  quills  pale  ochraceous.  In  worn  plumage 
there  is  rather  less  olive,  both  above  and  below,  and  the  wing- 
bars  are  paler.  In  young  birds  the  whole  dorsal  surface  is  more 
rusty  olive,  with  the  head  strong  ochraceous  brown  ;  the  coverts 
and  quills  are  more  broadly  edged  with  ochraceous,  and  there  is 
usually  a  distinct  third  wing-bar.  formed  by  the  rusty  ochraceous 
*tips  of  the  least  wing-coverts.  Below  the  broad  olive  breast- 
band  is  somewhat  brownish.  This  phase  (represented  by  four 
specimens)  appears  to  represent  the  Empidoehanes  euleri  of 
Cabanis,  while  the  more  or  less  faded  post-breeding  specimens 
appear  to  represent  his  Empidockarus  argcniinus.  My  Empidonax 
balivianus  3.r\A  E.  lawrencei  (=Ochlha:ca  fiaviventris\.&-wt.)hf:\OTig 
to  the  same  group,  but  appear  clearly  separable,  so  far  as  present 
material  goes.     (See  this  Bulletin,  II,  No.  3,  pp.  86  and  150.) 

The  measurements  of  11  adult  specimens  show  the  following 
range  of  variation  :  6  Mutes :  wing,  2.50-2.62,  averaging  2.54  ; 
tail,  2.27-2.49,  averaging  2.36  ;  exposed  culmen,  .45-.50,  averag- 
ing .49.  ^Females:  wing,  2.36-2.52,  averaging  2.45  ;  tail,  2.20- 
2.43,  averaging  2.29  ;  exposed  culmen,  .44-46,  averaging  .46. 
The  females  thus  average  considerably  smaller  then  the  males. 

126.  MyiarchllS  tyrannulus  (Mull.)  (M.  erythrocercus 
Scl.,  and  of  many  authors). — The  34  specimens  representing  this 
species  indicate  that  it  J*  a  permanent  resident  at  Chapada.  They 
were  collected  as  follows :  in  January,  1 ;  February,  o  ;  March, 

2  ;  April,  I  ;  May,  5  ;  June,  3  ;  July,  8  ;  August,  8  ;  September, 

3  ;  October,  1  ;  November,  o ;  December,  2. 

The  amount  of  rufous  on  the  inner  vane  of  the  outer  tail 
feather  is  very  variable,  ranging  from  none  whatever  to  a  border 
occupying  from  one-third  to  two-thirds  of  the  width  of  the  inner 
vane.  Four  specimens  show  none  whatever,  and  there  is  much 
less  than  the  usual  amount  on  the  inner  vanes  of  all  the  other 
rectrices ;  two  show  only  a  trace  of  a  faint  tinge  of  rufous  on  the 
inner  vane  of  the  second  feather,  while  all  of  the  rectrices  are 
without  rufous  on  the  apical  third  of  the  feather.  In  others 
there  is  only  a  faint  trace  of  pale  rufous  along  the  edge  of  the 
basal  third  of  the  inner  vane  of   the  outer  feather.     In  still 
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others  it  is  of  the  usual  width  but  very  pale,  sometimes  becoming 
wholly  obsolete  towards  the  tip.  The  lufous  margin  of  the 
inner  vane  of  the  rectrices  thus  varies  not  only  greatly  in  extent 
but  also  in  the  depth  of  the  rufous  tint.  Apparently  the  varia- 
tion is  purely  individual,  as  young  birds  in  first  plumage  present 
the  same  diversity  in  this  respect  as  the  adults. 

In  young  birds  the  yellow  and  the  gray  is  paler  than  in  adults ; 
the  head,  lower  back  and  upper  tail-coverts  are  rusty  brown,  de- 
cidedly in  contrast  with  the  back,  and  the  quills  of  the  wings 
and  tail  are  more  broadly  edged  with  rusty. 

There  is  the  usual  seasonal  variation  in  color,  due  to  wear  and 
fading.  The  bill  is  brownish  black,  becoming  often  deep  black, 
however,  in  the  breeding  season  ;  it  also  varies  greatly  in  respect 
to  size  and  form.  There  is  considerable  variation  in  general 
size,  but  this  is  in  large  part  sexual,  as  shown  by  the  following 
measurements  :  10  Males  :  wing,  3.56-3.81,  averaging  3.67  ;  tail, 
3.20-3.58,  averaging  3.36 ;  exposed  culmen,  .70-, 76,  averaging 
.73.  &  Females :  wing,  3.50-3.68,  averaging  3.59  ;  tail,  3.15-3.40, 
averaging  3.28  ;  exposed  culmen,  .68-76,  averaging  .72.  General 
aivrage,  wing,  3.63  ;  tail,  3.32  ;  culmen,  .72. 

The  relationship  of  the  widely  dispersed  South  American  M. 
tyrannulus  to  certain  closely  allied  West  Indian,  Central  American 
and  Mexican  forms  has  been  the  subject  of  much  comment,  and 
and  of  much  diversity  of  opinion  among  authors.  As  the  large 
series  of  M.  tyrannulus  from  Chapada  affords  a  favorable  basis 
for  a  renewed  examination  of  the  points  at  issue,  I  offer  a  short 
r^sum^  of  the  subject  based  on  a  much  larger  amount  of  material 
than  has  previously  been  brought  together.' 

True  Myiarchus  tyrannulus,  it  may  be  premised,  is  not  known 
from  Central  America,  while  M.  mexicanus,  its  closely  related 
North  American  representative,  is  not  known  from  south  of  the 
southern  boundary  of  Mexico.  Another  form  closely  related  to 
these,  Myiarchus  oberi,  has  an   extensive  range  in   the  Lesser 

<  In  (hii  connection  I  with  to  acknowledge  try  indebicdneii  Id  Mr.  RoberlRidcway,  Cunior 
of  Bird!  in  the  U.  S.  Niiloiial  MuMiim.  for  the  use  of  Ihe  luve  leries  of  Mylarchi  ftom 
•ornhem  Mexico,  Central  America  and  the  West  Indies  contained  in  the  National  Miueum.  in- 
cluding the  iyp«  of  Mr.  Rideway's  M.  nKlHngi  and  M.  irathjur^.  and  of  Mi.  LawKnce's 
M.  uttri.    I  sm  al»  indebted  to  Mr.  George  B.  Scnnetl  for  bis  leriis  of  nearly  loo  ipecimeni 

fiDin  Ariiona.  Mexico  and  Cenlral  Americn,  giving  a  total  of  dtct  jdo  spedmens  of  the  leclion 
of  the  Ron  IHymrc^Mi  with  rufoui-edg^  rectncei.  Our  Mu»ura  Kriei  ointaini  Ihe  [ype> 
of  Mr.  LancDCc'i  M.  rica/oMmii  toiAf.  tintratam. 
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Antilles.  These  form  what  may  be  termed  the  Af.  tyrannulus 
group.  M.  mexicanus  is  represented  by  two  forms,  as  follows : 
(i)  M.  mexicanus,  of  southern  and  eastern  Mexico,  ranging  north 
to  southern  Texas  ;  and  (2)  M.  mexicanus  magister,  of  western 
Mexico,  ranging  north  into  Arizona, 

Myiarchus  oberi  hAwt.  (Ann.  New  York  Acad.  Sci.,  I,  1877,  p. 
48),  from  the  Lesser  Antilles,  is  larger  and  darker  than  M. 
tyrannulus,  with  the  bill  longer,  narrower,  deeper  and  blacker. 
\  series  of  15  specimens  (5  males,  7  females,  and  3  not  marked 
for  sex,  from  Dominica,  (jranada,  St.  Vincent,  etc.)  measure  as 
follows,  the  males  as  usual  proving  a  little  larger  than  the  females  : 
wing,  3.44-4.08,  averaging.  3.76  ;  tail,  3.16-3.88,  averaging  3.53  ; 
exposed  culmen,  .74-.90,  averaging  .83. 

Myiarchus  mexicanus  (Kaup)'  is  larger  than  even  M.  obert,  and 
also  differs  from  it  in  its  paler  colors  and  broader,  flatter  bill.  It 
is  consequently  much  larger  than  M.  tyrannulus,  and  has  a 
relatively  larger  bill.  While  there  is  but  little  difference  in  the 
general  coloration,  the  rufous  on  the  inner  vanes  of  the  rectrices 
is  rather  broader  and  much  more  uniform  in  development, 
especially  on  the  outer  retrix. 

Afyiarchus  mexicantts  magister  (Ridgw.)  is  scarcely  distinguish- 
able in  coloration  from  Af.  mexicanus,  when  specimens  strictly 
comparable  as  to  season  are  compared.  There  is,  however,  con- 
siderable average  difference  in  size,  so  that  the  two  forms  are 
very  fairly  entitled  to  recognition,  as  shown  by  the  following 
measurements,  where  Arizona  specimens  {M.  m.  mugisler)  are 
compared  with  specimens  from  the  Lower  Rio  Grande  (M. 
mexicanus). 

Lower  Rio  Grande  Valley  (Hidalgo,  and  Lomita  Ranch, 
Texas;  Coll.  George  B.  Sennett),  12  males  and  12  females: 
Males:  wing,  3.90-4.22,  averaging  4.04;  tail,  3.50-3.85,  averag- 

I  I  accept  Dr.  Scbtu'i  conclusioDS  (P.  Z,  S.,  1871,  p.  S4)  lapedins  Kiup't  Doublnanie  same 
Tyrannutamtxirauaati^iwat  Mr.  SaKinMnln  opinion  (Bioi.  Csntr.-Am.  Ave.  II,  la^ 
p.  91),  nnce  Mr.  Salvin  idmil^  Ihal  [d  the  ipsciidcu  'compared  wilh  Kaup's  lype."  "  ibe  tip 
cr  tail-feather  it  rufous"  and  thni  Dot  like  "  lypi 
■,  he  lefen  Kiup'l   TrrannMla  min'coKa.     1 1  lb 
er  it  Honu  belKi,  in  the  incersl  of  ualnlltr  of  oi 


*eb  of  ^S  ou'leV'liiii^fMther  5  m^ 

wldedby  Dr.  Sciiiiei^conip«riioni.Bp«MllyMiiceiheiionie^.  Mtr 
■V . ; r  T, —    :.  J,,  i,eil.e«ablUhed  Do(iiameii 


»  the   Tframtu/a  mrxicana  oT  Kjinp, 


-r...  —iraclcTued  by  B— ,.j,  —  .-^-- ,-..-,.,_. 

What  the  TjiraMmiila  ctBftriat  Kaup  was  may  never  be  deiermined,  the  Ivpe  havina  hees 
loat.  Fortunately  ihn  ii  not  important,  vntx  Tyraantila  cttferi  Kaup  (iSji)  u  ronlalled  by 
TyraKMuIa  cv^tri   Ban.   (1850)=  ifumcB/B    CBUftri    Nult.     (1831)=  Tjvanitui    terniu 
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ing  3.64;  exposed  culmen,  .77-85,  averaging  .80.  Females: 
wing,  3.67-3.9Z,  averaging  3.79  ;  tail,  330-3  5 8,  averaging  3.46  ; 
exposed  culmen,  .74-. 84,  averaging  .78.  General  average  :  wing, 
3.91  ;  tail,  3-55  ;  culmen,  .79. 

Arizona  (Pinal  County),  6  males  and  s  females  :  Males:  wing, 
4.24-4-46,  averaging  4.33;  tail,  3,91-4.22,  averaging  4.04;  ex- 
posed culmen,  .84-1.00,  averaging  .94.  Females:  wing,  4.02-4.16, 
averaging  4.10  ;  tail,  3.6s-3-9S>  averaging  3.76  ;  exposed  culmen, 
.8a-.98,  averaging  .88.  General  average:  wing,  4.23  ;  tail,  3.90  ; 
culmen,  .92. 

For  fully  twenty  years  these  two  forms  have  been  practically 
recognized  by  American  ornithologists.'  It  was  not,  however, 
till  1884  that  they  were  clearly  defined,  when  they  were  fonAally 
separated  by  Mr.  Ridgway  and  their  respective  habitats  defined.' 
Series  from  southern  Mexico  commonly  include  both  forms,  and 
also  intermediate  examples,  the  latter  perhaps  being  resident 
birds  and  the  former  migrants  from  the  north. 

Myiarchus  yiualanensis  Lawr.  (Proc.  Acad.  Nat.  Sci.  -Phila., 
1871,  p.  235)  was  formerly  referred  by  various  writers  to  M. 
mexicaiius.  Of  late,  however,  it  has  been  currently  accorded  the 
rank  of  a  species.'  Mr.  Ridgway  (1.  c.)  and  Dr.  Sclater  (1.  c.) 
consider  it  as  nearly  related  to  M.  siolidus  of  Jamaica,  while  Mr. 
Salvin  (1.  c)  compares  it  with  M.  la-mrencei,  to  which  it  certainly 
bears  a  very  close  resemblance.  The  two  original  specimens 
(No.  42,841,  Am.  Mus.  Nat.  Hist.,  marked  "type"  by  Mr. 
Lawrence  himself,  and  No.  39,213,  U.  S.  Nat.  Mus.)  are  both  in 
very  worn  plumage,  and  were  these  the  only  specimens  known  1 
should  not  hesitate  to  refer  them  to  M.  lavirencei.  I  am,  there- 
fore, quite  willing  to  accept  Mr.  Salvin's  view  that  there  is  "  very 
little  difference  between  these  Yucatan  birds  (M.  yucatanensii) 
and  the  form  of  M.  lawreneei  found  in  eastern  Mexico  from  Vera 
Cruz  northwards."     While  the  types  bear  a  strong  resemblance 

I  Cf.  Coue,  Pmc.  Acad.  Mai.  ScL  PhiLa..  iSti,  pp.  tjMa;  Baird,  Brewer  and  Ridgway, 
Und  Bird.  N.  Am..  II.  1874.  p.  il'  :  Couej.  Bull.  0.  S.  GeoL.  Surv..  IV,  1876,  p.  ti; 
Ridgway,  Proc.  U.  S.  Nat.  Mus.,  1,  iByS,  p.  139. 

*  Ptdc.  Biol.  5oc.  Washinglon,  II,  p.  90.  See  alio  further.  Ridgway,  Man.  N.  Am.  Biidi, 
iMj,  p.  m- 

>  <y.  Ridgway.  Proc.  Biol.  See.  Waihinglgn,  II,  1884.  p.  9>LMaii.  N.  An.  BinU,  1887.  p. 
lu;  Sdaler.Cu.  Biidi  Brit.  Mui., XIV,  iSBS,  p.  t6a:  Salria  ft  Codman,  BioL  CeBIr..Am., 
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in  coloration  to  worn  specimens  of  M.  tyrannulus,  in  which  the 
amount  of  rufous  in  the  tail  is  below  the  normal,  this  is  evidently 
not  the  species  to  which  they  bear  the  closest  affinity. 

Mr.  Ridgway's  Myiarckus  nuttingi  {Proc.  U.  S,  Nat.  Mus,,  V, 
1882,  p.  394)  barely  needs  mention  in  the  present  connection,  its 
affinities  being  with  M.  cinerascens  rather  than  with  the  M.  mexi- 
(:afl»j  group.  It  is  peculiar  in  havinggenerally  the  whole  inner  vane 
of  the  outer  retrix  rufous  ;  in  some  specimens  there  is,  however, 
a  narrow  dusky  line  on  the  inner  side  of  the  shaft  near  the  tip, 
which,  in  exceptional  specimens,  broadens  considerably  apically. 
Such  examples  are  hard  to  distinguish  from  occasional  specimens 
of  M.  cimrascens  in  which  the  dusky  spot  at  the  tip  of  the  inner 
vane*  is  narrow,  or  not  abruptly  widened  near  the  lip  of  the 
feather,  as  sometimes  happens  even  in  Arizona  specimens  of  M. 
cinerascens.'  Such  examples  may  also  be  compared  with  small 
specimens  of  Af.  mexicanus  in  which  the  rufous  on  the  inner  vane 
of  the  outer  retrix  closely  approaches  the  shaft.  Af.  nuttingi 
is  doubtless  well  entitled  to  recognition  as  a  subspecies  of  ciner- 
ascens, under  the  name  M.  cinerascens  nuttingi  (Rid^w.). 

Mr.  Ridgway's  Af.  brachyurus  (Man.  N.  Am.  Birds,  1887, 
P-  334)  appears  to  be  not  clearly  separable  from  M.  nuttingi. 
There  is  no  appreciable  difference  in  coloration,  while  the 
habitat  of  M.  nuttingi  (southern  Mexico  to  western  Costa  Rica) 
includes  that  of  M.  brachyurus  (Nicaragua).  I'he  supposed 
difference  between  the  two  birds  is  thus  essentially  one  of  pro- 
portions respecting  the  relative  length  of  the  wing  and  tail,  and 
is  probably  based  on  individual  variation. 

127.  Myiarchus  ferox  (Gmel.)  {Myiardtus  tyninnulus  of 
many  authors,  not  of  MQll.). — The  25  specimens  of  this  species 
represent  every  month  in  the  year,  except  July,  as  follows  :  Jan- 
uary, z  ;  February,  3  ;  March,  t  ;  April,  May  and  June,  1  each; 
July,  o;  August,  4;  September,  4;  October,  3;  November,  3; 
December,  i. 


Ocl..  >«»».  J94).  Thr 
lavc  had  opportuniiy  (a  comun  incm  with  a  utkc  k 
['he  subject  \,ii  alio  come  before  tbc  A.  O.  U.  Cammi< 
>[  Nonh  Anerimi  BinJc'  which,  arier  due  conudi 
aHlingi  is  cnerelr  a  inullcr  »uth«n  fono  of  M.  einr, 
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The  single  December  specimen  is  a  bird  of  the  year  in  first 
plumage.  Below  it  scarcely  differs  from  the  adults  ;  above  the 
whole  plumage  is  darker,  the  head  decidedly  rusty  brown,  the 
rump  rufous,  and  the  quills  of  the  wings  and  tail  broadly  edged 
with  bright  rufous,  and  all  the  wing-coverts  are  edged  broadly 
with  grayish  rufous.  A  January  specimen  in  molt  still  retains 
part  of  the  first  plumage,  the  unmolted  portions  agreeing  with 
the  December  specimen  above  described,  part  of  the  wing  and 
tail  feathers  being  rusty  edged,  etc. 

The  January  and  February  specimens  are  all  in  molt.  In 
freshly-molted  birds  (taken  March  to  May)  the  color  above  is 
darker,  and  the  gray  of  the  throat  and  breast,  and  the  yellow  of 
the  abdomen,  are  much  deeper  and  stronger  than  in  the  specimens 
taken  toward  the  close  of  the  breeding  season,  which  have  become 
much  lighter  (especially  more  ashy  above)  through  fading. 

The  measurements  of  20  specimens,  13  males  and  8  females, 
range  as  follows  :  Mala:  wing,  3.22-3,68,  averaging  3.44;  tail, 
3.04-3.40,  averaging  3.26  ;  exposed  culmen,  .66-.72,  averaging 
.69.  Females:  wing,  3.28-3.43,  averaging  3.36;  tail,  2.92-3.40, 
averaging  3,21  ;  exposed  culmen,  .65-72,  averaging  .69. 

Mr.  Lawrence's  Myiarchus  venczuelensis  (Proc.  .'\cad.  Nat. 
Sci.  Phila.,  1865,  p.  38)  is  a  bird  in  fresh  plumage  (the  type  is 
before  me)  with  the  outer  vanes  of  the  tail-feathers  conspicuously 
edged  with  bright  rufous.  It  is  probably  not  separable  from  M. 
ferox.    The  same  author's  Myiarchus   panamensis   (Ann. 

New  York  Lye.  Nat.  Hist.,  VII,  i860,  p.  284)  seems  entitled  to 
rank  as  a  larger  northern  form  of  M.  ferox,  and  may  be  recognized 
as  M.  ferox  panamensis.  It  is  represented  by  the  type  and  four 
other  specimens  from  Panama,  labeled  as  this  species  by  Mr. 
Lawrence.  In  color  these  specimens  present  no  very  appreciable 
differences  from  the  Chapada  series.  They  measure  as  follows  : 
wing,  3.40-3.78,  averaging  3.59;  tail,  3.34-3'54.  averaging  3  44 ; 
exposed  culmen,  .72-.82,  averaging,  .76. 

128.  Erapidnoraus  varius  (  F(«//.).— This  species  is  appar- 
ently  a  summer  resident  only  at  Chapada.  The  series  of  15 
specimens  was  taken  as  follows :  September,  3 ;  October,  3 ; 
November,  i  ;  January.  2  ;  February,  6. 
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Two  young  birds,  taken  Feb,  21  and  24,  are  still  partly  in  first 
plumage,  entirely  lacking  the  yellow  at  the  base  of  the  crest 
feathers,  while  the  cap  is  brown,  with  the  feathers  edged  broadly 
with  rufous,  as  are  also  the  wing-quills  and  the  lesser  and  primary 
coverts,  the  others  being  broadly  edged  with  while.  The  dorsal 
plumage  generally  is  also  more  or  less  edged  with  rufous. 

129.  Tyrannus  aurantio-atro-cristatus  iTOib.  ^  Lafr. — 
The  7  specimens  representing  this  species  were  taken  one  each  in 
August,  September  and  November,  a  in  December,  and  2  in  Feb- 
ruary. It  is  to  be  inferred  from  this  that  it  is  only  a  summer 
visitor  and  not  common. 

One  of  the  December  specimens  {taken  Dec.  i)  is  a  young  bird 
in  first  plumage,  with  the  quills  not  fully  grown.  Below  it  differs 
little  in  color  from  the  adults,  but  above  the  upper  tail-coverts, 
the  quills,  and  the  lesser  and  primary  wing-coverts  are  broadly 
edged  with  dark  rufous.  The  cap  is  dark  brown  externally,  with 
the  feathers  basally  rusty  whitish,  the  central  ones  with  a  faint 
tinge  of  yellow. 

130. '  Tyrannus  albogularis  Burm. — Evidently  a  summer 
visitor  to  Chapada.  The  series  of  21  specimens  covers  the  period 
from  August  21  to  February  24.  The  August  and  September 
specimens  are  in  fresh  plumage;  in  the  January  and  February 
specimens  the  plumage  is  much  worn  and  faded.  The  yellow  of 
the  lower  parts  varies  from  pale  sulphur  yellow  to  orange  yellow, 
according  to  season. 

The  series  shows  a  wide  range  of  variation  in  the  size  and 
shape  of  the  bill  and  in  thedepthof  the  forking  of  the  tail,  of  which 
latter  Dr.  Sclater's  figure  (P.  Z.  S.,  1880,  p.  29)  gives  a  rather 
exaggerated  impression.  The  depth  of  the  fork  is  generally 
under  .75  in.,  varying  in  the  present  series  from  about  .60  to  .go. 
In  other  words  it  is  only  a  little  greater  than  in  T.  meUtmhdiem, 
which,  however,  is  a  larger  bird,  thus  increasing  the  relative 
difference. 

Following  are  the  measurements  of  16  specimens,  8  males  and 
S  females  :  Males':  wing,  4.13-4.37.  averaging  4.27;  tail,  3.60- 
4.02,  averaging  3.82  ;  exposed  culmen,  .70-78,  averaging  ,73, 
Females:  wing,  3.96-4.32,  averaging  4.08  ;  tail,  3.46-3.82,  aver- 
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aging  3.60;   exposed  culmen,  .^S-.j^,  averaging  .72.     General 
averse,  wing,  4. 17;  tail,  3.72  ;  bill,  .73. 

131.  Tjrraimus  melancholicus  {Vieill.). — Of  the  22  speci- 
mens representing  this  species  15  were  taken  in  September,  1885, 
and  three  others  during  the  last  week  in  August  of  the  same  year ; 
two  others  were  taken  in  September,  1882;  the  remaining  two, 
one  Feb.  28,  1883,  and  the  other  March  10,  1885.  The  species 
would  thus  seem  to  be  an  irregular  visitor  to  the  vicinity  of 
Chapada,  18  of  the  31  specimens  having  been  taken  during  the 
month  of  September  and  the  last  week  of  August  in  1885. 

The  March  specimen  is  a  young  bird,  just  completing  the  molt 
from  the  first  plumage.  The  yellow  of  the  lower  parts  is  much 
paler  than  in  adults;  the  tail  feathers  are  narrowly  edged  exter- 
nally, and  the  two  middle  pairs  also  internally,  with  rufous ;  a 
few  only  of  the  colored  crest  feathers  have  appeared,  and  the 
tips  of  the  primaries  are  not  incised.  The  remnants  of  the  first 
clothing  plumage  above  are  brownish  gray.  The  rest  of  the 
series  is  quite  uniform  in  coloration,  although  the  yellow  below 
varies  somewhat  in  intensity  in  different  individuals,  and  the 
olive  brown  above  is  much  more  greenish  in  some  than  in  others. 

The  following  measurements  indicate  the  range  of  variation  in 
size:  10  Males  :  wing,  4.28-4.72,  averaging  4.50  ;  tail,  3.98- 
averaging  3.83  ;  exposed  culmen,  ,84-.92,  averaging  .87.  6  Fe- 
males ■  wing,  3.98-4.50,  averaging  4.25;  tail,  3.33-3.70,  averag- 
ing 3.47  ;  exposed  culmen,  .81-90, averaging  ,86.  The  iSspeci 
mens  average  as  follows  :  wing,  4.38  ;  tail,  3.65  ;  culmen,  M 
The  forking  of  the  tail  varies  from  .45-75,  averaging  about  .60. 

Besides  the  Chapada  series,  I  have  before  me  about  a  dozen 
other  specimens  from  Southern  Brazil  and  Bolivia.  They  agree 
very  closely  in  size  and  coloration  with  the  Chapada  birds,  but 
differ  quite  appreciably  from  other  specimens  from  northern 
South  America,  Central  America,  Mexico,  and  southern  Texas. 
While  the  whole  form  a  rather  closely  connected  series,  the  two 
extremes  are  exceedingly  unlike.  The  northern  form — T.  ctmeki 
Baird  { T.  melancholicus  eonchi  of  recent  American  writers) — is 
easily  distinguished  from  the  true  T.  melancholicus  of  southern 
South  America  by  (i)  its  much  larger  size  (wing  and  tail  each 
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.40  of  an  inch  longer),  (2)  shorter  and  stouter  bill,  (3)  much  less 
deeply  forked  tail,  {4)  very  much  paler  coloration  both  above 
and  below  (tail  above  grayish  brown  instead  of  black  ;  the  back, 
olive  gray  instead  of  olive  brown  ;  throat  and  upper  breast  white 
instead  of  deep  gray  ;  less  olive  across  the  breast  and  the  yellow 
of  abdomen  many  shades  deeper).  Series  of  T.  m.  couchi  and 
T.  nielanckolicus  when  compared  appear  widely  different,  and 
specimens  of  either  can  be  recognized  at  sight  without  the 
slightest  difficulty.  In  fact,  so  far  as  the  coloration  of  the  ven- 
tral surface  is  concerned,  T.  m.  couefii  presents  a  very  close 
resemblance  to  T.  aibogularis.  For  comparison  in  respect  to  size 
I  append  measurements  of  7  specimens  from  the  Lower  Rio 
Grande  Valley  in  Texas  (Lomita  Ranch,  near  Brownsville,  Coll. 
George  B.  Sennett),  as  follows  :  4  Males :  wing,  4.70-4,98,  aver- 
aging 4.89  ;  tail,  3.68-4.15,  averaging  3.91  ;  exposed  culmen, 
.80-85,  averaging  .82.  3  Females:  wing,  4.50-4.92,  averaging 
4.72;  tail,  3.74-3.84,  averaging  3.78;  exposed  culmen,  .80-. 86, 
averaging  .83.  General  average  of  the  7  specimens  (Chapada 
averages  of  1 8  specimens  in  parenthesis  for  comparison) ;  wing, 
4.81  (4.38);  tail,  3.87  (3.6s);  bill,  .82  (.86).  Depth  of  forking 
of  the  tail,  .25-35,  averaging  about  .25  (.60). 

A  series  of  8  specimens  from  Yucatan,  Guatemala,  and  Pan- 
ama (mostly  unmarked  «for  sex)  are  considerably  smaller  than 
the  Texas  series,  averaging  as  follows  :  wing,  4.48;  tail,  3.70; 
bill,  .77.  They  are  thus  intermediate  in  size,  as  they  are  also  in 
Other  characters,  between  T.  melaneholicus  and  T.  m.  couchi. 
Specimens  from  Cayenne,  Trinidad,  Venezuela,  Colombia,  and 
Amazonia  are  still  smaller,  and  in  coloration  (except  perhaps  the 
Venezuela  and  Colombia  specimens)  more  nearly  approach  T. 
melancholieus.  They  form,  with  the  Central  American  birds,  a 
thoroughly  connected  series,  but  being  on  the  whole  quite  unlike 
either  of  the  extremes,  may  very  well  stand  as  T.  m.  satrafia, 
under  which  latter  designation  the  form  was  at  one  time  recog- 
nized by  various  authors. 

132.    Milvulus  tyranniis  (Linn.). — Represented  by  13  speci- 
mens, taken  as  follows  :  August,  5  ;    September,  5  ;  October  z  ; 
December,  i.     Probably  only  a  summer  visitor. 
( Ti>  it  cenliittud.) 
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Article  XVIII.  —  CHARACTERS  OF  PROTOCERAS 
(MARSH),  THE  NEW  ARTIODACTVL  FROM  THE 
LOWER  MIOCENE. 

Bv  Henry  Fairfield  Osborn  and  J,  L.  Wortman. 

Among  the  many  interesting  discoveries  made  by  the  Ameri- 
can Museum  Expedition  of  1892  were  the  feet  and  portions  of  six 
skulls  of  a  species  of  Artiodactyl  which  appeared  to  present 
entirely  new  characters.  The  finest  specimen  has  proved  to  be  a 
perfect  slcnll  with  complete  dentition ;  associated  with  another 
skull  are  the  complete  fore  and  hind  feet.  In  writing  from  the 
field-camp  Dr.  Wortman  described  the  skull  as  four-homed,  but 
in  the  Museum,  while  the  specimen  was  being  worked  out  of  its 
sandy  matrix,  we  found  six,  eight  and  finally  no  less  than  ten 
bony  protuberances  upon  different  portions  of  the  cranium !  The 
chief  pairs  are  on  the  panetals  and  maxillaries  ;  prominent  later- 
ally projecting  plates  are  also  developed  upon  the  supraorbital 
ridges  of  the  frontals,  and  the  frontals  develop  a  second  conical 
pair  close  Co  the  nasal  suture  above  the  lachrymals.  Besides  the 
great  vertical  plates,  the  maxillaries  present  two  lateral  protuber- 
ances just  above  the  third  premolar  on  either  side.  The  shape  of 
these  processes  dismisses  at  once  the  idea  that  they  were  horn 
cores  and  indicates  that  they  bore  simply  a  dermal  covering. 
Other  features  of  the  skull  while  less  striking  and  novel  are  no 
less  unique  ;  among  [hese  are  the  deep  cleft  between  the  maxil- 
lary plates,  the  abbreviated  nasals,  the  small  vacuity  between  the 
nasals  and  frontals,  the  prominent  ridge  extending  forward  from 
the  anterior  margin  of  the  orbit,  and  the  prominent  rugose  sagit- 
tal crest.  The  grotesque  appearance  is  heightened  by  the  large 
canines  which  lend  to  the  lateral  aspect  of  the  skull  a  decided 
suggestion  of  resemblance  to  that  of  Uintatkerium. 

The  edentulous  premaxillaries  and  short-crowned  selenodont 

molars  have  the  true  ruminant  appearance,  but  the  structure  of 

the  feet  at   first  sight   suggests  the  Tragulines.     We  find  two 

large  and  two  small  toes  in  the  fore  foot,  all  of  them  entirely 
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separate,  white  the  hind  foot  is  supported  upon  two  elongated 
and  closely  conjoined  digits  which  form  an  incipient  cannon 
bone. 


Fit.  I.    Lateral  vjev  or  Ihe  male  ikun  ilighlly  obtique  in  podiion.  ]  nalan]  iiie. 

Before  looking  for  relatives  of  this  remarkable  animal,  a  second 
skull  was  uncovered,  and  it  at  first  appeared  to  represent  an 
entirely  distinct  species.  The  parietals  were  unfortunately  lost 
in  this  specimen,  but  the  frontals  are  complete  and  display  no 
traces  of  either  of  the  protuberances,  Further  examination,  how- 
ever, indicated  the  bases  of  the  maxillary  plates  and  of  feebly 
developed  canines,  which  suggested  the  idea  that  this  skull  might 
represent  the  female  type  while  the  former  skull  represented  the 
male  type  of  the  same  species.  At  this  point  Marsh's  description 
of  Protoceins  ceter  was  carefully  studied  and  finally  the  supposed 
female  skull  was  taken  to  the  Yale  College  Museum,  and  upon 
being  placed  side  by  side  with  the  type  of  Protocerat  iX.  yi&%  3X. 
once  evident  that  they  belong  to  the  same  species. 

This  enables  us  to  fully  characterize  the  male  and  female  skulls 
of  Prottxeias  celer  Marsh,  and  to  define  the  family  ProioceratidtE, 
which  Marsh  was  unable  to  do  from  lack  of  sufficient  material. 

We  may  now  (i)  define  the  family,  (2)  give  a  new  definition  of 
the  genus  based  upon  the  discovery  of  the  sexual  characters  and 
differences  between  the  male  and  female,  and  upon  the  charac- 
ters of  the  feet,  (3)  define  the  species.  (4)  We  will  then  expand 
Marsh's  description  of  the  female  skull ;  (5)  in  comparison  with 
the  male  skull ;  (6)  the  structure  of  the  fore  and  hind  feet  to- 
gether with  the  cranial  characters  throws  some  light  upon  (7)  the 
affinities  of  Protoctras. 
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Order  ARTIODACTYLA. 

Family  PROTOCERATID^  Marsh.' 

Molars  brachy-seleoodont.  Upper  and  lower  canines  in  both  sexes.  No 
upper  incisors.  Lower  canines  and  incisors  forming  a  single  series.  Male 
skull  with  bony  protuberances  upon  parietals  and  frontals  and  vertical  plates 
upon  frontals  and  maxillaries.  No  true  horns.  Females  with  small  parietal 
protuberances  (maxillary  plates  unknown).  Orbits  posterior  in  position,  promi- 
nent, widely  separated.  Optic  foramina  not  confluent.  Lachrymal  duct  with 
single  orilice  within  rim  of  orbit.  No  lachrymal  vacuity.  Lachrymals  artJcu- 
taring  with  nasals.  Nasals  entremely  abbreviated.  Maxillaries  with  large,  free, 
superior  border,  produced  (in  (he  males)  into  a  broad  thickened  pUle  rising 
above  vertex  of  skull. 

Fore  feet  with  trapezium,  trapezoid  and  magnum  developed  and  distinct. 
Four  complete,  separate  and  functional  metapodials.  carpo-metacarpal  articula- 
tion '  inad^tive.'  Lunar  resting  equally  upon  unciform  and  magnum.  Hind 
feet  with  two  functional  metapodials.  lateral  toes  (11  and  V)  incomplete.  All 
clemenls  of  the  pes  separate  in  the  young ;  tendency  to  form  a  cannon  bone 
(III  and  IV)  in  adult  stage.  Ectocuneiform  and  navicular  lending  to  com- 
bine (not  with  each  other)  with  cuboid. 

Fibula  reduced  to  a  malleolar  bone  tending  to  coOsify  with  tibia.  Ulna  well 
developed,  lending  to  coOsify  distally  with  radius. 

This  family  is  at  present  only  known  to  include  the  genus 
Protoceras  from  the  upper  part  of  the  White  River  Beds  (Lower 
Miocene)  of  North  America. 

Genus  ProtOCeras  Marsh.'' 
Dentition  :  \  \,C  \,  P  ],  M  |.  First  upper  and  loner  premolars  simple, 
bifanged,  in  diastema  midway  tietween  canine  and  second  premolar.  Third  and 
second  upper  premolars  with  strong  internal  cJngula.  Fourth  upper  premolar 
with  single  external  and  internal  crescents.  l.ower  incisors  and  canines  with 
rkarrow  spatulale  crowns.  Posterior  nares  open  between  second  midars.  Tym- 
panic bulla  not  inflated,     A  strong  lateral  maxillary  ridge. 

Species  Protoceras  celer  Marsh.' 

Male  :  parietal  protuberances  large,  laterally  compressed,  close  together. 
Female  :  parietal  protuberances  small,  conic,  widely  separated, 
T^  :  a  female  skull  in  the  Vale  College  Museum. 

'  "  A  Haired  Aniodactyle  (Prttxtrai  ctUr)  ttom  tbe  MIdccbc,"  Amciinn  Journal  of 


[Daemier,   iS^.^ 
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The  Skulu 
The  Female  Skull  of  Protoceras.  History. — Marsh's  type  speci- 
men is  a  skull  with  the  posterior  portion  in  fair  preservation  and 
the  anterior  portion  broken  off  in  a  line  just  behind  the  anterior 
extremity  of  the  nasals  passing  down  just  in  front  of  the  second 
premolar.  In  the  following  abstract  of  the  author's  description 
we  omit  some  of  the  details,  such  as  the  absence  of  the  first  pre- 
molar, which  are  found  to  be  incorrect : 

"  In  general  form  and  proportions  this  slmll  is  of  the  ruminant  type.  Its 
most  striking  feature  is  a  pair  of  small  hom-cores  situated,  not  on  the 
frontals,  but  on  the  pariecals  immediately  behind  the  fronCa]  suture. ..  .The 
horn-cores  are  well  separated  from  each  other,  and  point  upward,  outward  and 
backward,  overhanging  somewhat  the  temporal  fossae.  They  are  conical  in 
form  with  obtuse  summits. . .  .The  occiput  is  very  narrow,  indicating  a  small 
cerebellum,  and  the  occipital  crest  is  very  weak.  The  occipital  surface  slopes 
backwards. ..  .The  facial  region  of  the  skull  is  narrow  and  elongate.  On 
the  outer  surface  of  the  maaillary  just  above  the  anlorbital  foramen.  Ibere  i^  a 
deep  depression  which  probably  contained  a  gland.  The  usual  ruminant  fossa 
in  front  of  the  orbit  appears  to  be  wanting.     The  orbit  is  large,  and  completely 

closed  behind  by  a  stronf^  bar  of  bone .The  parocdpital  processes   were 

well  developed,  but  there  were  apparently  no  auditory  bullK....As  the 
animal  represented  by  this  skull  is  very  distinct  from  any  hitherto  described, 
the  genus  may  be  named  Preleceras  in  allusion  to  the  early  appearance  of  horns 
in  this  group.  The  species  may  be  named  Protoctras  eiler.  The  cbanicters 
now  known  suggest  affinities  with  the  giraffes,  but  indicate  a  distinct  family 
which  may  be  called  the  Protoeeratida." 

Measurements  of  Type. — Distance  between  orbits  across  front- 
als, 75  mm.,  about  3  inches.  Distance  between  summits  of  hom- 
cores,  32  mm.,  about  1 3^  inches.  Width  of  palate  between  true 
molars,  32  mm.,  about  \}i  inches.  Length  of  skull,  estimated  at 
300  mm,,  about  8  inches. 

The  female  skull  in  the  American  Museum  collection  is  in  fair 
preservation ;  it  has  the  cerebral  hemispheres  exposed,  and  entirely 
lacks  the  parietals  and  the  occipital  ring ;  the  nasals  are  complete 
to  the  tip  ;  the  maxillaries  have  lost  the  superior  border ;  the 
premaxillaries  are  complete.  It  is  thus  impossible  to  determine 
whether  the  maxillaries  bore  the  large  vertical  plates  which  con- 
stitute so  striking  a  feature  of  the  male  skull.  Three  features 
indicate  that  these  plates  were  absent ;  first,  the  upper  broken 
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border  of  the  maxillaries  is  very  thin ;  second,  there  are  no 
protuberances  or  plates  upon  the  frontals ;  third,  the  lateral  ridge 
upon  the  maxillaries  in  front  of  the  orbits  is  comparatively  feeble 
and  lacks  the  anterior  projection.  The  wide  contrast  between 
the  male  and  female  skull  is  exhibited  in  the  accompanying  figures 
of  the  dorsal  surface,  and  may  be  briefly  summarized.  The  male 
skull  is  ornamented  or  armed  with  ten  protuberances ;  the  female 
skull  bears  but  two  smalt,  low  protuberances  upon  the  parietals, 
not  larger  than  the  anterior  pair  upon  the  frontals  of  the  male. 


Figs.  9  and  ].    Top  twwi  of  Ibe  auilc  and  feimile  fkulti,  ]  natural  sat. 

The  brain  is  deeply  convoluted.  We  observe  upon  each  hemis- 
phere four  longitudinal  gyri,  these  according  to  Owen's  nomen- 
clature would  be  the  median  (w.),  medilateral  (m'.),  supersylvian 
(w.),  and  sylvian  (j.).     This  skull  measured  when  complete  about 
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225  nun.  Below  are  the  pTincipal  measurements  of  the  male 
skull,  which  belonged  to  a  younger  individual,  and  is  slightly 
inferior  in  size,  ineasuring'215  mm. 

Measurements  of  Male  Skull. 

From  occipital  condyles  to  tips  of  prenuunlUri^s 215 

Greatest  width,  outside  supraorbital  pbtes iii 

Len^h  of  face,  from  anterior  margin  of  orbit  forwards 130 

Length  of  cranium  from  anterior  margin  of  orbit  to  occipital  crest.  .100 

Greatest  depth  of  maHllary  plates 115 

Outside  measurement,  upper  molars 57 

Length  pm'-m*  inclusive 65 

.The  Male  Skull,  Figs.  1,  2,  3.— The  complete  skull  belongs 
to  an  animal  about  the  size  of  a  sheep,  and  is  in  an  almost  perfect 
state  of  preservation ;  all  the  sutures  can  be  made  out  with  cer- 
tainty as  outlined  in  the  figures.  The  collection  also  contains 
portions  of  two  other  male  skulls,  one  complete  except  in  the 
posterior  part  and  somewhat  crushed  ;  another,  consisting  of  the 
complete  posterior  region  and  molar  teeth ;  a  third  consisting  of 
the  anterior  portion  of  the  skull  with  the  lower  jaw  as  far  back  as 
the  first  premolar ;  with  this  individual  the  fore  and  hind  feet  were 
found  associated.  There  are  also  two  other  fragmentary  skulls 
not  yet  removed  from  the  matrix. 

Aside  from  the  protuberances,  the  skull  is  long  and  low.  Com- 
pared with  the  cervine  type  it  is  remarkable  in  the  relative  non- 
expansion  of  the  olfactory  chamber ;  there  is  in  fact  no  space  for 
great  extension  of  the  turbinals.  Upon  the  upper  junction  of  the 
frontals  and  nasals  is  an  apparent  foramen  (this  is  less  open  in 
the  more  mature  female  skull). 

A  second  distinctive  feature  is  the  exceptional  development, 
correlated  with  the  protuberances,  of  prominent  ridges  of  bone 
which  form  a  strong  outer  framework,  thus  the  temporal  fossa  is 
bounded  by  rugose  lambdoidal  and  sagittal  crests,  and  by  a  strong 
buttress  extending  from  the  parietal  horns  to  the  postorbital  bar 
and  supraorbital  plate.  In  front  of  the  orbits  the  lachrymals  are 
depressed  between  two  ridges,  the  upper  ridge  extending  into  the 
frontal  protuberance,  the  lower  ridge  consisting  first  of  the  malar 
{ma.)  and  then  passing  into  the  maxillaries,  and  terminating  in  a 
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stout  incurved  hook  above  the  infraorbital  foramen.  From  this 
hook  extends  forward  and  upward  a  stout  flange  to  brace  the  high 
maxillary  plates.  Immediately  above  this  hook  is  the  pit  mentioned 
by  Marsh  ;  it  probably  did  not  contain  a  gland.  Again,  the 
vertical  maxillary  plates  have  a  strong  inward  convexity,  but  are 
not  quite  in  contact. 

The  protuberances  are  of  two  kinds  ;  there  are,  first,  the  sub- 
conical  projections,  such  as  the  elevated  parietal  processes  crown- 
ing the  superciliary  ridges,  which  diverge,  <;-like,  from  the 
sagittal  crest  to  the  orbits  ;  these' parietal  processes  are  flattened 
ovat,  and  obliquely  placed.  Of  somewhat  the  same  character  are 
the  small  semi  procumbent  processes  at  the  anterior  margins  of 
the  frontals  just  above  the  lachrymals.  The  smallest  of  these 
processes  are  the  hooks  upon  the  lateral  maxillary  ridges,  which 
none  the  less  illustrate  the  extraordinary  tendency  of  this  little 
skull  to  rival  the  Dinocerata  in  developing  a  protuberance  at 
every  available  point. 

There  are,  second,  the  bony  plates,  which  are  flattened,  with 

rugose  margins.     The  supraorbital  plates  are  developed  upon  the 

frontals  and  completely  overhang  the  orbits,  as  shown  in  Fig.  a. 

Somewhat  similar  plates  are  seen  in  other  Ungulates.    The  whole 

conformation  of  the  maxillaries  is,  so  far  as  we  know,  unique 

among  the  mammalia;  the  superior  borders  curve  sharply  upward 

into  two  powerful  plates  of  bone,  concave  on  the  outer  side  and 

convex  on  the  inner,  and  rising  to 

the  level  of  the  parietal  processes, 

with  a  concave  posterior  and  con- 

'  vex  anterior  border. 

Cranial  and  Facial  Bones. — The 
limits  of  the  various  elements  of 
the  skull  can  be  clearly  made 
out.  The  occiput  is  narrow  and 
overhanging,  the  occipitals  extend 
into  the  temporal  fossas;  the  paroc- 
cipitah  are  overlapped  by  the 
rugose  periotics,  beneath  which 
Fig.  f.  Anterior  view  of  the  mate  >kuii.  the  slender  paroccipital  pro- 
|nai.  uic.  cesses     emerge.       The     external 
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auditory  meatus  is  narrow  and  incompletely  surrounded  by  the 
small  tympanic  elements.  The  squamosals  have  a  small  ascend- 
ing plate  ;  as  observed  by  Marsh,  the  postglenoid  processes  are 
small ;  the  zygoma  is  rather  slender.  The  malars  are  large, 
forming  a  horizontal  infraorbital  plate  and  extending  forwards 
upon  the  face.  The  lachrymals  are  depressed  bui  extend  into  a 
narrow  surface  of  contact  with  the  nasals;  the  foramina  are  in- 
ternal. The  parietals  embrace  the  bases  of  the  two  posterior 
protuberances.  The  frontals  bear  the  supraorbital  plates  and 
median  protuberances  ;  their  upper  surface  has  a  strong  median 
convexity  bounded  laterally  by  grooves  for  the  supraorbital 
arteries  and  frontal  nerves.  This  convexity  continues- into  the 
nasals  and  terminates  at  their  tips ;  in  the  female  it  forms  the 
vertex  of  the  skull,  but  in  the  male  it  lies  in  the  centre  of  a 
hollow  basin.  The  nasals  are  somewhat  overlapped  anteriorly 
by  the  maxillaries.  The  base  of  the  skull  displays  a  long  narrow 
palate,  narrowing  opposite  the  diastema  and  broadening  out  into 
the  smooth,  peiforated  premaxiilaries.  The  posterior  nares 
open  between  the  second  molars. 

The  Foramina. — The  infraorbital  foramen  is  placed  directly 
above  the  third  premolar.  The  lachrymal  foramen  is  within  the 
orbit.  There  is  a  postglenoid  foramen.  The  foramina  lac- 
medius  and  lac-posterius  are  small.  The  foramen  ovale  is 
distinct. 

The  Dentition. — In  the  male  the  superior  canines  are  trihedral 
and  project  outwards  and  backwards ;  the  outer  and  inner  faces 
are  very  slightly  convex ;  the  posterior  face  is  flat  and  slightly 
worn.  At  a  short  interval  are  the  first  premolars,  simple,  laterally 
compressed  crowns  supported  upon  two  fangs.  The  second  pre- 
molars are  behind  a  slightly  greater  interval.  The  outer  surface 
is  divided  into  a  central  cusp  and  two  basal  cusps,  flanked  by 
anterior  and  posterior  styles  ;  there  is  a  sharply  defined  internal 
cingulum.  The  second  premolar  repeats  the  same  characters, 
being  more  sharply  defined.  The  fourth  premolar  has  a  shorter 
external  crest,  and  the  internal  cresent  is  strongly  developed, 
replacing  the  internal  cingulum  of  the  second  and  third  pre- 
molars. 
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The  tiue  molars  present  a  strong  internal  basal  cingulum 
which  envelops  the  inner  surface  of  the  crown;  the  outer  sur- 
face of  the  crown  is  marked  by  prominent  basal  cusps,  viz. :  the 
parastyle,  mesostyle  and  metastyle  ;  the  main  external  cusps  are 
sub-crescentic,  and  present  a  strong  median  external  ridge,  their 
outer  surface  therefore  is  convex  rather  than  flattened ;  the 
internal  cusps,  protocone  and  hypocone,  are  sharply  crescentic. 
The  molar  dentition  is  therefore  of  an  early  type  and  decidedly 
brachyodont. 

The  inferior  incisors  present  delicate  spatulate  crowns ;  the 
median  second  incisors  are  slightly  larger  than  the  lateral  incisor, 
which  is  very  delicate.  The  canine  has  precisely  the  same 
delicate  structure  as  the  lateral  incisor.  In  the  female  the 
canines  are  apparently  very  much  smaller,  not  exceeding  half 
the  diameter  exhibited  in  the  male. 

In  the  fragment  of  the  lower  jaw  the  first  lower  premolar  is 
seen  to  be  separated  widely  from  the  canine. 

The  Fore  and  Hind  Feet. 

The  materials  upon  which  this  description  is  based  consists  of 
an  almost  complete  manus,  including  the  distal  ends  of  ulna  and 
radius,  together  with  both  hind  feet,  to  which  the  distal  ends  of 
the  tibia  and  fibula  are  attached.  Associated  with  these  feet  was 
found  the  anterior  portion  of  the  cranium  bearing  the  lower  jaw, 
so  that  their  reference  to  Protoceras  is  undoubted.  These  are 
all  that  remained  of  what  was  once  a  complete  skeleton  deposited 
in  position,  but  which  had  been  almost  completely  destroyed  by 
weathering  away  of  the  matrix.  They  pertain  to  a  comparatively 
young  animal  in  which  the  epiphyses  had  not  yet  fully  united. 

A  second  specimen  is  represented  in  the  collection,  consisting 
of  the  greater  portions  of  both  hind  feet.  This  also  pertains  to 
a  moderately  young  animal,  but  the  epiphysis  appear  to  be  well 
joined  to  the  rest  of  the  bone  and  it  can  perhaps  with  safety  be 
said  to  be  fully  adult. 

In  a  general  survey  of  the  proportions  of  the  limbs  the  same 
striking  disparity  in  length  and  size  is  to  be  observed  as  is  found 
in  the  Tragulidse.  The  pes  is  much  longer  and  stronger  than 
the  manus  and,  as  in  the  Tragulines,  had  become  much  more 
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highly  specialized  in  the  matter  of  reduction  of  the  lateral  digits. 
The  pelvis,  scapula  and  long  bones  are  unknown. 

The  Fore-arm. — The  ulna  and  radius,  as  indicated  by  their 
distal  ends,  display  nearly  the  same  proportions  as  are  to  be 
found  in  the  existing  Tragulines.  The  ulna  is  perhaps  a  trifle 
larger  and  stronger  in  proportion  to  the  radius,  with  a  greater 
expansion  of  its  distal  end.  It  is  much  better  developed  than  in 
any  of  the  existing  Cervidae.  These  two  bones,  although  per- 
taining to  a  young  animal  in  which  the  epiphyses  are  clearly 
indicated,  are  closely  applied  to  one  another,  and  display  what 
may  be  regarded  as  a  tendency  to  coijssifi cation.  In  old  indi- 
viduals it  is  highly  probable  that  they  will  be  found  to  be  more 
or  less  completely  joined  by  bony  union. 

The  shaft  of  the  radius,  or  what  remains  of  its  distal  portion, 
is  slightly  crushed  laterally  so  that  its  section  cannot  be  made 
out,  but  there  can  be  little  doubt  that  it  had  the  usual  pattern 
displayed  by  the  Tragulines  and  modem  Deer.  Upon  the  front 
of  the  bone,  just  above  the  articular  extremity,  there  is  a  wide 
tendinal  sulcus  somewhat  more  marked  than  in  either  Tragulus, 
Leptomeryx  or  Cariacus.  (In  these  latter  genera  there  is  an  addi- 
tional tendinal  groove  situated  well  over  towards  the  ulnar  side 
of  the  bone,  which  is  apparently  absent  in  Protocents.  Its 
absence  in  this  specimen,  however,  may  be  due  to  age.)  The 
distal  extremity  of  the  bone  is  marked  by  two  facets  for  articu- 
lation with  the  scaphoid  and  lunar.  That  for  the  scaphoid  is 
strongly  convex  from  before  backwards  and  is  terminated  in 
front  by  a  shallow  pit  or  depression  which  receives  the  anterior 
convex  head  of  the  scaphoid. 

The  process  of  bone  which  bears  this  facet  is  not  produced 
backwards  as  it  is  in  Tragulus,  nor  has  it  the  marked  obliquity 
seen  in  Leptomeryx  and  Cariacus,  and  to  a  less  degree  in  Tragulus. 
The  scaphoid  facet  is  not  sharply  defined  by  a  prominent  ridge 
from  that  of  the  lunar  as  it  is  in  Cariacus,  Leptomeryx  and  Tragi!- 
Itts,  the  two  articular  surfaces  being  quite  continuous  in  front. 

The  lunar  facet  is  somewhat  wider  than  that  for  the  scaphoid, 
and  like  the  latter  is  strongly  convex  from  before  backwards.  It 
has  little  or  no  obliquity.     It  differs  markedly  from  that  of  Le/i- 
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lomeryx,  in  which  it  consists  of  a  shallow  cup-like  depression  with 
little  posterior  convexity  associated  with  great  obliquity.  In 
Protoeeras,  as  in  Tragulus,  the  scaphoid  surface  occupies  a  lower 
level  than  that  for  the  lunar,  while  in  Leptomeryx  the  two  facets 
are  almost  upon  the  same  level. 

In  the  complete  absence  of  any  articular  facet  for  the  cunei- 
form, the  disUl  end  of  the  radius  differs  from  all  modern  Pecora 
and  from  the  existing  Tragulines,  and  agrees  with  Leptomeiyx,  an 
older  Traguline. 

The  ulna  is  much  compressed  and  applied  closely  to  the  radius 
at  its  lower  fourth.  Its  distal  extremity  is  occu- 
pied by  an  a ntero- posteriorly  convex  facet  which 
articulatas  with  the  cuneiform.  Except  in  its 
slightly  increased  size,  in  proportion  to  the 
radius,  it  does  not  differ  from  the  corresponding 
bone  in  Tragulus. 

The  Carpus. — The  carpus,  while  it  resembles 
that  of  the  Tragulines  in  a  general  way,  never- 
theless presents  many  features  in  details  of 
structure  which  are  different  enough.  One 
character  in  particular  in  which  it  appears  to 
differ  from  both  the  Tragulines  and  the  modern 
Cervidse  is  the  degree  of  elevation  observable  in 
the  distal  row  of  carpal  bones.  In  Cariacus  the 
vertical  flattening  of  these  bones  is  very  marked, 
and  it  is  also  to  be  observed  in  the  Tragulines, 
including  Leptomeryx,  although  to  a  less  degree. 
In  Pioloceras  the  elevation  is  considerably 
greater,  so  that  the  height  of  the  two  rows  of 
bones  is  more  nearly  equal.  In  this  respect  it 
approaches  Oreodon  and  the  more  generalized 
members  of  the  Artiodactyla. 

The  scaphoid  is  one  of  the  largest  and  strong- 
est bones  of  the  carpus.     Proximally  it  presents 
Fig.  5.  From  ™»    a  saddlc-shaped  articular  facet   where   it  joins 
numus,   n»i  «».     ^^  radius,  in  conformity  with  the  usual  pattern 
in  the  Artiodactyla,     The  anterior  portion  of  this  articular  surface 
is  occupied  by  a-weU-rounded  transverse  ridge  extending  entirety 
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across  the  supcTior  face  and  giving  a  width  almost  equal  to  that 
of  the  lunar.  This  ridge  is  received  into  the  transverse  depress- 
ion upon  the  distal  end  of  the  radius.  In  Tragulus  the  proximal 
articular  surface  of  this  bone  is  much  narrower  than  that  of  the 
lunar,  and  the  anterior  portion  is  thrown  up  into  a  prominent 
bony  tubercle  which  is  received  into  a  corresponding  pit  or  de- 
pression upon  the  articular  face  of  the  radius.  Although  the 
scaphoid  is  unknown  in  Leptomeryx,  one  would  conclude  from 
the  depression  in  the  radius  at  its  point  of  articulation,  that  its 
structure  is  similar  to  that  of  Tragulus.  In  Cartacus  the  bone  is 
similar  to  that  of  Tragulus,  although  the  lateral  narrowing  is  not 
relatively  so  great.  Distally  the  scaphoid  of  Protoceras  rests 
upon  the  magnum  and  trapezoid,  being  at  the  same  time  in  con- 
tact with  the  rudimental  trapezium. 

The  lunar  is  relatively  high  and  narrow,  being  slightly  wedge- 
shaped.  Proximally  it  presents  the  usual  pattern  of  the  Pecora 
and  Tragulines,  but  distally  its  articular  surface  is  divided  almost 
equally  between  the  unciform  and  magnum.  In  this  respect  it 
differs  radically  from  Leptomeryx  and  all  other  Tragulines,  in 
which  it  rests  almost  entirely  upon  the  unciform,  offering  to  the 
magnum  only  a  lateral  contact.  This  character  is  considered  by 
Cope'  and  adopted  by  Scott'  as  especially  characteristic  of  the 
Traguline  group. 

The  cuneiform  is  proportionally  stronger  than  in  the  Ceividie, 
and  the  saddle-shaped  proximal  facet  is  not  extended  down  upon 
the  external  surface  to  the  same  extent  as  in  either  the  Tragulines 
or  the  modern  Pecora.     It  does  not  articulate  with  the  radius. 

The  unciform  is  the  largest  bone  of  the  carpus  and  articulates 
proximally  with  the  lunar  and  cuneiform.  Posteriorly  it  develops 
a  strong  hook-like  process  of  bone,  which  is  absent  or  nearly  so 
in  Cariacus  but  present  in  Tragulus.  1  Distally  it  articulates  with 
with  metacarpals  III,  IV  and  V. 

The  magnum  of  Protoceras  differs  from  that  of  both  the  Tragu- 
lines and  the  Pecora  in  that  it  is  entirely  free,  and  exhibits  no 
tendency  to  coiissification   with   the  trapezoid.     It    articulates 

I  On  ihcStTUctunoftbc  Feci  of  the  Euinci  AniodactFUoC  Nonta  America.    Pcoc  Ancr. 
Auoc.  (or  Adrancemcnt  d[  Sdenu,  1(84. 
>  On  the  OiMdli^y  of  M«ohippu>  uid  Lcploncryi.    Jour.  Morpholofy,  1891,  Vol.  V,  No.  3. 
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proximally  with  scaphoid  and  lunar,  distally  with  metacarpals  II 
and  III. 

The  trapezoid  is  comparatively  large  and  well  developed.  It 
assists  in  the  support  of  the  scaphoid  and  in  turn  rests  solely 
upon  metacarpal  II.  Internal  to  this  bone  is  a  small  bone  which 
represents  the  reduced  trapezium.  It  has  a  small  articular  facet 
where  it  touches  the  scaphoid,  but  distally  there  is  apparently  no 
facet  for  the  support  of  metacarpal  I.  If  this  first  digit  or  any 
representative  of  it  were  present  it  was  reduced  to  the  merest 
rudiment.  In  the  presence  of  this  small  trapezium  the  carpus 
of  Protoeeras  is  of  a  more  generalized  type,  differing  from 
both  the  Tragulines  and  the  Pecora.  This  bone  is,  however, 
occasionally  seen  in  the  modem  Cervidse.' 

The  Metacarpus. — The  metacarpus  consists  of  four  digits,  all 
of  which  are  distinct  and  show  no  tendency  to  unite.  As  regards 
the  existence  of  the  first  digit,  as  remarked  above,  if  present,  it 
consisted  of  a  rudiment.  The  lateral  digits  II  and  V  are  remark- 
able for  their  unusual  size  as  compared  with  the  median  ones  III 
and  IV.  They  are  relatively  as  large  as  those  of  Oreodon, 
although  much  more  elongated  and  slender,  to  conform  to  the 
general  pattern  of  the  foot.  They  are  but  little  inferior  to  the 
median  digits  in  length,  in  this  respect  resembling  Leptomeiyx. 
Metacarpal  II  is  slightly  larger  and  slightly  exceeds  metacarpal  V 
in  length.  Its  principal  articulation  is  with  the  trapezoid,  but  it 
offers  a  small  oblique  facet  to  the  magnum,  and  is  overlapped 
behind  by  the  rudimental  trapezium. 

As  metacarpal  II  articulates  with  two  principal  elements  of  the 
carpus,  so  does  metacarpal  III.  The  head  of  the  bone  is  largely 
occupied  by  an  articular  facet  for  the  magnum,  but  on  its  ulnar 
side  it  sends  out  a  considerable  process  which  joins  the  unciform 
and  at  the  same  time  overlaps  the  head  of  metacarpal  IV.  Meta- 
carpals IV  and  V  articulate  proximally  with  the  unciform  only. 

The  distal  ends  of  all  the  metacarpals  are  provided  with  keels, 
which  are  confined  to  the  palmar  surfaces.  These  keels  are 
flanked  upon  either  side  by  a  well -developed  sesamoid,  well  pre- 
served in  the  specimen  described. 

'SccBwir:  '  Dcr  CorpUidn  Puthufa.' MonilioL  Jabrb.,  IX,soo,tei. 
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Summary.— S.  summary  of  the  principal  characters  of  the  fore- 
limb,  or,  at  least,  what  we  know  of  it,  may  be  made  as  follows  : 
(i)  Distal  ends  of  ulna  and  radius  tend  to  coos- 
sify.  (i)  There  is  no  radial  facet  for  the  cunei- 
form. (3)  There  is  little  or  no  obliquity  of  the 
scaphoid  and  lunarfacetson  the  radius.  (4)  The 
lunar  rests  equally  upon  unciform  and  tnagnum. 
(s)  Trapezoid  and  magnum  are  not  coossified. 
(6)  A  trapezium  is  present  though  small.  {7)  The 
unciform  has  a  well -developed  hook  posteriorly. 
(8)  The  lateral  digits  are  large,  almost  equaling 
the  median  ones  in  size.  (9)  Metacarpal  111 
does  not  articulate  with  trapezoid,  and  the  manus 
is  therefore  of  the  '  inadaptive '  type,  (ro)  The 
distal  keels  of  the  metacarpals  are  confined  to 
the  palmar  surface. 

The  Hind  Limb.— ^  that  remains  of  the  tibia 
and  fibula  are  the  extreme  distal  ends.  Of  the 
tibia  we  note  the  deep  grooves  for  articulation 
with  the  astragulus,  very  much  as  in  the  recent 
genus  Cariacus.  The  fibula  is  as  completely 
reduced  as  in  the  modern  Deer,  the  distal  end 
consisting  of  a  nodule  of  bone  wedged  in  be- 
tween the  tibia  and  calcaneum.  While  this 
nodule,  or  malleolar  bone,  is  free  in  the  single 
specimen  in  which  it  is  preserved,  it  neverthe- 
less exhibits  some  tendency  to  coiJssify  with  the 
tibia,  and  it  would  not  be  at  all  surprising  to 
find  it  completely  joined  to  the  tibia  in  older 
specimens. 

Of  the  tarsus,  the  calcaneum  has  a  relatively 
shorter  tuber  than  is  found  in  the  modern  Deer, 
and  the{facet  for  the  malleolar  bone  is  much  more 
flattened.  The  astragulus  presents  no  points  of 
especial  interest ;   it  resembles  very  closely  the 

Fig.  6  Frmi  view  o(    corresponding  bone  in  Cariacus. 
p^ '""■""■  The  cuboid  is  relatively  high  and  narrow,  in 

this  respect,  resembling  the  Tragulines  rather  than  the  Deer, 
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Although  closely  applied  to  the  navicular  and  the  ecto-cuneifoim 
it  is  not  coussified  with  them  as  is  the  case  in  the  Tragulines  and 
Pecora.  In  a  young  specimen  of  Lepiometyx  in  our  collection  the 
cuboid  and  navicular  are  fully  united  and  all  traces  of  the  suture 
are  obliterated,  notwithstanding  the  fact  that  the  epiphyses  had  not 
yet  united  with  the  shafts  of  the  long  bones.  Now  in  our  younj; 
specimen  of  Protoceras  the  cuboid  and  navicular  are  perfectly 
free,  but  in  the  adult  specimen  there  is  some  bony  union.  The 
line  of  junction,  however,  is  clearly  indicated  by  a  more  or  less 
open  suture.  What  is  here  said  of  the  cuboid  and  navicular  also 
applies  to  the  cuboid  and  ec to-cuneiform,  so  far  at  least  as  the 
union  of  the  latter  with  the  cuboid  is  concerned.  There  appears 
to  be  no  tendency  to  bony  union  of  the  ec  to-cuneiform  with  the 
navicular. 

The  comparatively  large  bone  which  furnishes  the  principal 
support  for  the  navicular,  is,  upon  good  and  sufficient  authority, 
stated  to  be  a  compound  of  the  ecto-  and  meso -cuneiform  in  all 
the  Pecora  and  some  of  the  TraguJina.  A  very  similar  hone  is 
found  in  Protoceras,  but  there  is  apparently  no  trace  of  any  suture 
separating  the  two  elements.  It  is  safe  to  assume  therefore  that 
this  bone  represents  the  coossified  ecto-  and  meso-cuneiform. 
Almost  immediately  behind  this  is  to  be  found  the  ento-cunei- 
form.  It  differs  in  no  important  particulars  from  that  of  the 
Tragulines,  Leptomeryx,  and  the  Pecora. 

The  metatarsus  consists  of  four  elements  of  which  the  two 
median  bones,  metatarsals  III  and  IV,  are  well  developed  and 
functional.  The  two  median  ones,  viz.  :  Metatarsals  II  and  V, 
are, rudimental,  incomplete  and  splint-like.  In  the  young  speci- 
men metatarsal  II  greatly  exceeds  metatarsal  V  in  size,  extend- 
ing somewhere  between  a  third  and  a  half  of  the  way  down  the 
shaft  of  the  large  metatarsal  III,  while  metatarsal  V  is  but  a 
short  splint.  In  the  adult  specimen  metatarsal  II  is  very  much 
shorter  and  is  reduced  quite  as  much  as  metatarsal  V  is  in  the 
young  specimen.  This  is  perhaps  to  be  explained  upon  the  basis 
of  individual  variation. 

Metatarsal  II  articulates  proximally  with  both  the  en  to-  and 
the  meso-cuneiform,  being  applied  closely  to  the  shaft  of  meta- 
tarsal III.     Its  distal  portion   is  not  preserved,  if  it  were  ever 
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present,  so  that  no  statement  can  be  made  concerning  it.  This 
is  likewise  true  of  metatarsal  V. 

Metatarsals  III  and  IV  are  large  and  strong.  In  the  young 
specimen  they  are  entirely  free,  but  in  the  adult  there  is  some 
tendency  to  bony  union  exhibited,  just  as  is  observed  in  the 
cuboid,  navicular  and  ec to-cuneiform  of  the  tarsus.  The  fact  of 
the  matter  is,  the  pes  of  Proloceras  furnishes  us  with  the  transi- 
tion stage  between  the  condition  wherein  the  elements  are  free, 
upon  the  one  hand,  and  that  wherein  they  become  fused  on  the 
other.  It  is  highly  probable,  as  our  specimens  tend  to  prove, 
that  previous  to,  and  up  to  the  time  that  the  animal  was  fully 
adult,  the  elements  of  the  pes  were  entirely  free,  but  as  age  ad- 
vanced there  was  a  tendency  for  certain  of  the  bones  to  become 
coossified.  We  are  of  the  opinion,  however,  that  bony  union 
had,  at  no  time  during  the  life  of  the  individual,  gone  so  far  as 
to  obliterate  all  traces  of  the  connections  between  the  originally 
separate  elements.  In  this  sense  no  cannon  bone  can  be  said 
to  exist  in  Protoceras.     The  bony  union  at  most  was  but  incipient. 

In  metatarsals  III  and  IV  the  distal  keels  are  confined  to  the 
plantar  surface  and  are  therefore  not  complete  as  in  the  modem 
Ruminants.  The  phalanges  do  not  offer  any  important  points  of 
difference  from  those  of  allied  forms. 

Systematic  PosniON  of  Protoceras. 
It  now  remains  to  discuss  briefly  the  systematic  position  of 
this  unique  genus.  Scott,  following  Kiitimeyer,'  gives  the  prin- 
cipal characters  of  the  tragiiline  skull,  including  the  American 
Miocene  genus  Leptomeryx,  which,  as  he  has  shown,  probably 
belongs  here,  as  follows:  "(i)  Size  very  small,  (a)  Cranio- 
facial axis  straight.  {3)  The  orbits  very  large,  median  in  posi- 
tion, and  separated  by  a  thin  septum,  but  not  projecting  much 
beyond  the  sides  of  skull ;  optic  foramina  conttuent.  (4)  The 
cranium  long,  narrow  and  low,  and  the  parietal  zone  correspond- 
ingly long.  (5)  Occipital  surface  unusually  high,  narrow  and 
convex  (flattened  or  concave  in  Leptomeryx),  and  supraoccipital 
extended  upon  the  side  walls  of  cranium.    (6)  The  alae  orbitales 

1  Od  the  Oiteology  of  McKihippat  and  Lcptomeryv.  pp-  3s3, 359- 
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extraordinarily  extended,  reaching  roof  of  the  sicull.  (7)  A  short 
sagittal  crest  formed.  (8)  Frontal  zone  limited  to  roof  of  the 
orbits  and  nasal  cavity.  (9)  Auditory  bullae  large  and  filled  with 
cancellous  tissue  (small  and  not  filled  with  cancellous  tissue  in 
Leptomeryx)"  To  these  we  may  add :  (10)  no  horns  or  bony 
protuberances  upon  the  cranium,  and  (11)  "the  lachrymal  orifice 
single  and  placed  outside  the  orbit  (McAllister),"  "  inside  the 
orbit  in  Lepiomeryx  (Scott)." 

If  now  we  contrast  the  characters  of  the  skull  of  Protoctras 
with  those  of  the  Tragulina  just  given,  it  will  be  seen  that  the 
differences  are  very  great,  (i)  Omitting  Scott's  first  character  as 
of  comparatively  little  value,  since  it  is  a  matter  of  specific  varia- 
tion in  other  forms,  they  may  be  tabulated  as  follows :  (2)  In 
Proioceras  the  face  is  considerably  bent  down  upon  the  cranio- 
facial axis  as  in  the  Pecora.  (3)  The  orbits  are  large,  lateral  in 
position,  widely  separated  and  project  well  beyond  the  side  wall 
of  the  skull.  The  optic  foramina  are  not  confluent.  (4)  The 
cranium  is  long,  flattened  and  of  great  breadth  between  the 
'orbits  ;  the  parietal  zone  is  relatively  short.  (5)  The  occipital 
surface  is  high  and  narrow  and  the  occipitals  overlap  the  larob- 
doidal  crests  so  as  to  appear  upon  the  side  walls  of  the  skull. 

(6)  This  character  cannot  be  fully  determined  in  our  specimen. 

(7)  A  very  prominent,  although  moderately  short  crest  is  fonned 
in  the  male,  less  prominent  in  the  female.  (8)  Frontal  zone 
limited  behind  by  parietal  protuberances.  (9)  The  auditory 
bulls  not  inflated.  (10)  Strong  bony  protuberances  on  parietals, 
in  males  well  developed,  in  females  rudimental  ;  in  males  there 
are  in  addition  bony  protuberances  over  the  orbit  and  in  front  of 
the  orbit  on  the  frontals,  besides  the  large  maxillary  plates  in 
front.  {11)  The  orifice  of  the  lachrymal  duct  is  single  and  situ- 
ated inside  the  orbit. 

From  this  it  wilt  be  seen  that  in  the  general  pattern  of  the  skull 
Protoceras  differs  widely  from  that  displayed  by  any  member  of 
the  Tragulina.  The  more  striking  and  important  of  these  differ- 
ences are  to  be  seen  in  the  position  and  wide  separation  of  the 
orbits,  the  possession  of  parietal  protuberances  and  the  general 
conformation  of  the  muzzle.  It  is  true  that  in  the  character  of 
the  occiput  it  resembles  the  Tragulines,  but  it  is  not  certain  but 
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that  some  of  the  more  primitive  members  of  the  Pecora  were  pos- 
sessed of  a  similar  structure.  In'  the  matter  of  the  tympanic 
bulls  and  the  position  of  the  lachrymal  orifice  it  agrees  with  Lep- 
tomeiyx,  but  differs  from  the  rest  of  the  Tragulines.  These  latter 
characters  are  probably  but  parallelisms  and  have  little  bearing 
upon  the  general  question  of  genetic  affinity. 

In  the  structure  of  the  limbs  we  meet  with  more  decided 
resemblances  to  the  Tragulines,- but  in  the  absence  of  more  com- 
plete knowledge  of  the  limb  structure  of  the  earliest  representa- 
tives of  the  Pecora  we  are  not  prepared  to  say  whether  these 
resemblances  are  not  equally  great  to  this  latter  group.  The 
manus  furnishes  two  striking  characters  in  which  Protoeems 
differs  from  all  the  TraguHna,  viz.  :  the  support  for  the  lunar 
being  furnished  by  the  unciform  and  magnum  equally  and  the 
manus  being  of  the  'inadaptive  type,'  whereas  in  the  TraguHna 
the  principal  support  for  the  lunar  is  furnished  by  the  unciform, 
and  the  manus  is  of  the  '  adaptive  type.'  The  character  of  the 
lunar  articulation  is  considered  by  Cope  to  be  especially  distinct-- 
ive  of  the  Traguiines,  and  it  is  undoubtedly  true  that  it  is  very 
constant  and  serves  to  distinguish  them  sharply  from  the  Pecora. 
The  adaptive  or  inadaptive  character  of  the  manus  is  perhaps  of 
less  value  in  indicating  relationship,  since  it  appears,  in  some 
measure  at  least,  to  be  influenced  by  the  reduction  of  the  digits. 
Such  a  condition  is  met  with  in  the  Oreodontidas. 

Other  characters  of  the  carpus,  such  as  the  separate  condition 
of  magnum  and  trapezoid,  the  presence  of  separate  trapezium, 
and  the  very  large  size  of  the  lateral  metacarpals  are  features 
common  to  the  more  generalized  types  of  the  Artiodactyla,  and 
serve  to  distinguish  Protoceras  sharply  from  both  the  Pecora  and 
the  Tragulina.  The  lack  of  obliquity  of  the  facets  at  the  distal 
end  of  the  radius  is  also  a  character  which  belongs  to  the  primi- 
tive members  of  the  order  and  serves  to  distinguish  it  from  both 
the  Tragulines  and  the  Pecora,  while  the  absence  of  a  cuneiform 
facet  on  the  radius,  as  well  as  the  presence  of  the  distal  keels  of 
the  metapodials  on  the  palmar  surface  only  are  shared  with  cer- 
tain members  of  the  Tragulina,  notably  Leptomeryx. 

If  we  associate  Leptomeryx  with  the  Tragulines,  then  the  differ- 
ences in  the  structure  between  the  pes  of  the  Pecora  and  the 
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I'ragulina  is  comparatively  slight.  The  pes  of  Leptomeryx,  as 
was  shown  by  Scott,  is  remarkably  like  that  of  the  modern 
Ruminants  in  the  reduction  of  the  lateral  digits  and  the  coussili- 
cation  of  the  cuboid  and  navicular,  and  at  the  same  time  in  having 
ecto-meso-cuneiforra  free.  In  Protoceras  the  condition  is  more 
primitive,  in  that  the  cuboid  and  navicular  are  not  fully  united, 
nor  can  the  cannon  bone  be  said  to  be  fully  formed.  In  these 
particulars  it  departs  from  both  the  Tragulina  and  Fecoraand 
again  approached  the  lower  types. 

If  now  we  compare  Protoceras  with  any  family  of  the  Pecora, 
there  are  so  many  striking  differences  at  once  apparent  that  we 
are  compelled  to  conclude  that  there  are  no  marked  affinities  in 
the  direction  of  any  of  these  families.  In  the  possession  of  bony 
protuberances  on  the  parietals,  which  are  probably  processes  of 
this  bone  and  not  developed  separately  as  in  the  Giraffe,  in  the 
general  architecture  of  the  skull,  together  with  so  many  primitive 
characters  of  the  feet,  this  genus  apparently  occupies  a  distinct 
position  and  cannot  be  consistently  referred  to  either  the  Tragu- 
lina or  the  Pecora  as  at  present  constituted  and  definea.  The 
possession  of  multiple  horns  suggests  the  possible  relationship  of 
this  family  to  the  Sivatheriidie,  but  the  likeness  does  not  extend 
to  other  features  of  the  skull. 

That  it  represents  a  distinct  family  there  can  be  little  doubt. 
Of  its  successors  we  know  nothing  whatever,  and  our  ignorance 
is  equally  great  in  the  matter  of  its  ancestry. 

The  following  table  exhibits,  in  condensed  form,  the  principal 
characters  of  this  family  in  contrast  with  those  of  the  families  of 
the  Tragulina  and  the  Pecora : 
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ACARUS  serotinae,  37S. 
AceiatheriiDSE,  93. 
Aceratheriam,  93. 
Acidalia  s-lineata  var.  fU8cata,l93. 
AcinU  solidagiais,  274. 
Acontia  delecta,  68. 
Adapidx,  1 01. 
Adipsophanes  miscellus,  6q. 
Adoneta  pygmsea.  61. 

spJDuloides,  68. 
Adonisea  pulcliripeiiDU  var.   lan- 

^da,  188. 
Acraspis  eriaacei,  259. 

forticornis,  2;g. 
Acrobasia  alalella,  197. 

hystricu  Leila,  197. 
AcroDycU  americana  vi 
184. 

dactylina,  77. 

felina,  183. 

lu^na,  183. 

spioi,  183. 
Actitis  macularia,  3S9. 
.^geria  albicomis,  174. 

aurau,  17Z. 

auropurpurea,  174. 

bolteri,  173. 

consimilis,  173. 

conli,  173. 

cornsca,  173. 

enpatorii,  173. 

Aava,  173. 

gilix,  174. 

nemizoDS,  174. 

henshawii,  173, 

hypend,  173. 

imperfecta,  173. 

impropria,  :73. 


kcebelei,  173, 
lupini,  173- 
lustrans,  173. 
madarix,  174. 
mimuli,  174. 
neglecta,  173. 
novaroensis,  172. 
opalescens,  174. 
prosopis,  172. 
quercus,  172. 
sa^lifragie,  173, 


Mgeria  senecioides,  174. 

sexfasciaU,  173. 

verecunda,  173. 

washinglonia,  173. 
/Egialitis  vocilera,  290, 

wilsoDia.  290. 
Agelaius  humeralis.  303. 
Aglossa  electalis,  ig;. 
AgiDtis  alticola.  1S4. 

brnnneigera,  184. 

cinercicollis,  184. 

eunndes,  1S4. 

bavil^.  1 84. 

lutuleDtus,  1 84. 

■nilleri,  184. 

niveivenosa,  184. 

nostra,  184. 

obloogistwma,  184. 

pallidicollis,  184. 

retnota,  184. 

rena.  184. 


Aix  sponsa,  367. 
Albuoa  artemiske,  173. 

coloradensis,  17Z. 

montana,  173. 

resplendens,  173. 

rileyana.  172. 

rubescens,  171. 

nitilans,  172. 

taoaceli,  171. 


Alectnirus  tricolor,  332. 

Allen,  J.  A.,  the  North  American 
species  of  the  genus  Colaptes, 
considered  with  special  refer- 
ence to  the  relationships  of  C. 
auratus  and  C,  cafer,  21-44: 
description  of  a  new  species 
of  Peregnalkus  from  South- 
eastern Texas,  45,  46;  on  a 
small  collection  of  mammals 
from  the  Galapagos  Islands, 
collected  by  Dr.  G.  Baur,  47- 
50;  notice  of  some  Venezuelan 
birds,  collected  by  Mrs.  H.  H. 
Smith,  51-561  description  of 
a  new  Gallinule  from  Gough 
Island,  S7)  SB;  the  get^iaph- 
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Andricus  singularis,  256. 

Anerastia  electella,  197. 

on  a  cxillection  of  birds  from 

Anhinga  anhinga,  286. 

Chapada,  Matto  Croso,  Braiil, 

Anisola  senatona,  66, 

made   by  Mr.   H.   H,  Smith, 

•    stigma,  65. 

Part  II.  TyrannidiC,  33i-35a 

Alypia  brannani,  175. 

domina,  .88. 

'"dipsaci,  60. 

germana,  i8g. 

lithoana,  189. 

matuta,  175. 

pustulata,  189. 

sacramenti.  60. 

saltcis,  189. 

similis,  175- 

superba,  188. 

simitia  var.  coDJuncta,  175. 

wittfeldii,  17s. 

punctata  var.  proba,  178. 

Anthenea  eucalfpti,  74. 

erythronou,  55. 

helena,  74. 

fuscicaadala,  342. 

janetU,  74. 

Amazona  leucocephala,  897. 

Antfaocharis  ausonides  var.  ixAor»- 

Ambloctonus,  81,  99.  104. 

densis,  168. 

sinosus,  99,  104.  106. 

Amblypoda,  iiS. 

Antilles,   Grealer,  origin  of   birds 

of,  323-330- 

nus,  308. 

LessCT,  origin  of  birds  of,  321- 

Amphibolips  aciculata,  251:. 

323. 

CQCcinea:.  250,  251, 

Apamea  lunata,  1S6. 

Apatelodes  diffidens.  180. 

ilicifoliie.  252. 

torrefttcu  var.  Iloridana,  180. 

JDanis,  351. 

vivax,  180. 

pniDus,  252. 

Aphelops,  93. 

spongifica,  250. 

Aporophyla  yosemite,  186. 

Amynodontidx,  93. 

Arbctorhina  cyanea,  310. 

Arctia  acbaia,  60. 

Anacodon,  82. 

achaia  var.  barda,  178. 

ureidcns,  83,  115. 

brucel,  17S. 

Aoaplodes  lestaria,  193. 

meidcana.  60. 

Anaplomorphus,  102. 

superba,  178. 

ArctocephahiE  atistralis,  50. 

homuDcutus,  Bl,  83,  102. 

Arctocyon,  82,  115. 

Anartakdloggii.  167. 

gervaisii.  118. 

Anas  discors,  286. 

primarvus,  118. 

Arctocyonidic,  115. 

Ardea  ccerulea,  287. 

egretu.  387. 

Aodricus  (Callirhylis)  davula,  255. 

ocddentalis,  385,  2B7. 

futilis,  254- 

wardii,  2S7. 

palustris,  356. 

tricolor  nificoUis.  387. 

papiUanis.  255. 

virescens,  287. 

Ardetta  crilis,  287. 

Argynnis  bischoEG,  168. 

similis,  25  s- 

columbU,  168. 

Andricus  futilis,  254. 

Hliana,  168. 

Uma,  257. 

roonticola   var.   purpurascens 

papilUla,  25s. 

168. 

petiolicola,  257. 

opis,  168. 

serainator.  254. 

Asopia  aothoedoides,  62. 
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rudbeckia^-conspicua,  273. 

Aspilates  behrcnsaria,  194. 

argyralis,  63. 

bellulalis.  195. 
citrina.  67. 

AtALapna  bracbj^otis,  47- 
intermedia.  243. 

noveboniceiisis  pfeifleri,  316. 

coloradensis,  63. 

AtUcus  cinctus,  167,  iSl. 

deffissa.  6a. 

Artibeus  perspidllatus,  316. 

fabrefacta,  63. 

festaJis,  196. 

Auku  tumidus,  363. 

(umoferalis,  196. 

Aienua  arvalis  var.  amphis,  189. 

generosa,  63. 

arvalis  var.  ochraceus,  189. 

gracilis,  63. 

Aieliua  australau,  193. 

helvialis.  63. 

insutaris.  63. 

Basin,  Big  Horn,  138-143. 

laticUvia.  63. 

Wind  River.  142-144. 

levalis.  196. 

luluaUs.  196. 

marculenta.  63. 

cu^datus.  151. 

monulalis,  196. 

latipes,  151. 

htidens,  151. 

lomas.  151,  155,  160. 

orphisalis.  63. 

■nolestus.  151. 

pcoitalia.  196. 

pachypus,  149,  151.  i5S,  164. 

pergilvalis.  195. 

radians,  151. 

plectiUs,  63. 

semkinctus,  151. 

posticata.  63. 

dmus,  I  SI. 

psychicalis,  195. 

Bembecia  (lavipes,  171- 

marginata.  171. 

scurrabs,  196. 

Beulenmaller,  William,  list  o(  types 

simeUlis.  6a. 

of  some  spedesof  Lepidoptera, 

described  by  Grote  and  Robin- 

tertialis,  63. 

thallophilalis.  196. 

of  Nalural  History.  59-64;  on 

unifascialis,  196. 

the  earlier  stages  of  some  spe- 

unimacula.  63. 

uxorculalis,  19S. 

65-3o ;  list  of  types  of  Lepi- 

Bovidie. 370. 

doptera  in  the   Edwards  Col- 

Bryophila viridata.  183. 

lection  of    insects,    167-198  ; 

ulmicola.  376. 

insects  found  withio  fifty  miles 

Buarrcmon.  sp.  nov.  ?.  53. 

of   New  York  City,  with  de- 

scriptions of  their  galls,  and 

Buteo  albicaudatus,  343. 

of  some  nevJ  species.  345-^78. 

borealis  calunis,  385,  394- 

Big  Horn  Basin,  geological  and  geo- 

graphical sketch  of,  135-145. 
Big  Horn  Mountains,  see  Big  Horn 

Basin. 

fractivitUna.  63. 

Biorhiza  forticomis,  159. 

parailela.  63.  80. 

hirta,  360. 

purpurana,  63. 

Blacicus  caribaiu.':,  303, 

rosana.  So. 

Blepharomastix  ranalis.  f>l. 

globulus.  360. 

Boannia  furfuraria,  194. 

plumogeraria,  194. 

tearli.  1S3. 

pilorides,  314- 

Bombyx  habitus,  iBs. 

prehensUis,  3<4. 
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Cardinal  is  phiEDiceus.  5  a. 
Cariacus,  361. 
Cassicus  persicus,  53. 
Cathartes  aura,  394. 
Caterva  elegantaria,  195. 
Carmenta  ni)reJla,  175. 

sanbomi,  175, 
Catocala  amtca  var.  nerissa.  190. 

andromache,  190. 

aneusii,  167,  igs. 

augusta,  H)2. 

badia  var,  phceba,  190, 

catiFornica  var.  cleopatra,  191. 

californica  var.  perdita.  194. 

cara  var.  sjlvia.  193. 

Cassandra,  191. 

cleopatra.  193. 

Cordelia,  191. 

dulciola.  19a. 

elda,  193. 

fraCercula  var.  hero.  191, 

fraterculs    var.    jacquenetta, 
191. 

herroia,  191. 

hippolyta,  191. 

irene  var.  Valeria,  193. 


lacrymosa  var.  emilia,  193. 

mariana,  193, 

mariana  var.  francisca,  191. 

miranda,  192. 

net^amia  var.  snowiana,  190. 

perdita,  Kfi. 

portia,  193. 

relicia  var.  bianca,  igs. 

relicta  var.  phrynia,  193. 

residua,  167,  193. 

rosalinda,  193. 

stratchii,  191, 

stretchii  var.  portia.  191. 

siretcbii  var.  hippolyta,  19). 

iiltronla  var.  adriana.  191. 

ultronJB  var.  celia,  191. 

ultronia  var.  mopsa,  191. 

verrillana  var.  violenta,  igi. 

violenta,  191. 
Cats,  Miocene,  94. 
Ciddomyia  anthophila,  373. 

baialas,  z6S. 

brasslcoides,  36S. 

carbonalira,  371. 

cary»rcola,  366. 

cerasi-serolin.T,  265. 

clavula,  269. 

gleditschi:e,  366. 


Ciddomyia  holotricha,  3G6. 

impatientis,  369. 

liriodeDdri.  265. 

aiveipila,  371. 

ocellaris,  273. 

pellex,  365. 

persicoides,  367. 

pilulie,  369. 

proculum,  371. 

rigid.-e,  26S. 

salicis,  268. 

sambuci-umbellicola,  369. 

Bangui  nolenta.  267. 

serrulala',  364. 

siligua.  268, 

solidaginis.  371. 

strobiloides,  367. 

symmelrica,  370. 

lubicola.  367. 

verruoicola,  364. 

viticola,  372. 

vitis-pomum,  373. 
Cenopis  pcttitana.  64. 
Cenlurus  supcrciliaris,  301. 
Cerma  olivacea,  183. 
Cervida?,  370. 
Ceryle  alcyon,  300. 

Chakcela  gemniali<i,  195. 

Chani;tpeiia  bahamensis,  192. 

Chamyris  cerintha,  78. 

Chapman.  F.  M..  a  preliminary 
study  of  Che  Crackles  of  the 
subgenus  Quisealus.  1-30 ; 
notes  on  birds  and  mammals 
observed  near  Trinidad,  Cuba, 
with  remarks  on  the  orifpn  of 
West  Indian  bird -lile. 3 79-330. 

Charadrius  squatarola.  3S9. 

Charidea  bivulnera,  60, 

Chcerocampa  turbata,  170. 

Chcerodes  demilaria,  79. 

Chordelles,  sp.,  301. 

Chrysolampis  moschita.  55. 

Cidaria  nocciccdata,  194. 
opacaria,  194. 

Circus  budsonius,  394. 

Citheronia  mexicana,  61, 

Clania  tenuis,  73. 

Clemencja  irrorata,  177. 

Cleophane  eulepis,  187. 

Cleoria  punctomacularia,  194. 

Clisiocampa  tboracica,  182. 

Cnipolegus  comatus,  333. 

Calodasys  conspecla.  181, 

Cixnonympha  californica  var.  eryn- 
gii,  169. 
californica  var,  pulla,  169, 
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Colaptes  agricola,  44. 


cafer  saturatior.  25,  33,  37,  38. 

43,  44. 
campestris.  44. 
chryGocaulosus,    17,    36,    38. 

301. 
chrysoides.  a6,  33,  37.  38,  41, 

44- 
cinereicapillus,  44. 
gundlachi,  37,  36. 
hybridus,  34,  39,  35. 
mexicanoides,  25,  37,  38,  39, 

41,  4Z. 

33- 

rafipiicus,  37.  38.  39. 
Colias  baTbara,  16S. 
chrysomelas,  168. 
eurydice  var.  amor|^iE,  168. 
harfordii,  168. 

ar.  laureodiia,  16S. 


piiiu! 


Colli 


a,  168. 

virgin  ianus     cubanensis, 

vir^nianus    fioridanus,     38  j, 

Colopho  ulmicola,  276. 
Colunba  corensis,  283,  2ql. 

leucocephala,  391. 
Columbigaluna  bahamensis.  3g3. 

passerina.  56,  393. 

passerioa  teirestris,  38j,  393. 
Colymbus  dominicus,  3  86. 
Compsothlypis  americana,  310. 

nigrilora,  243. 
Conchylis  aitgulatana,  64. 

ar^ntiliniitana,  64, 

S-inaculata,  64. 

labeculana,  64. 
Contopus  braohyiaraiia,  54. 
Conunis  euops,  398. 
Copableplieron  album.  184. 
Copidryas  zioveri,  60. 
Copurus  cdoQus,  33a. 

(unebris,  332. 
Corvus  nasicus,  303. 
Coryphodon,  foot  structure  of,  120; 

homalogiES  of  [he  molar  teech 

in,  131;  variations  and  homo- 
logies of  the  molar  teelh  in, 

153. 
Coryphodon,  82,  n8,  149-166. 

anai,  83,  119,  149,  151,  IS5, 
156,  164. 

Cinctus,  156. 
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Coryphodon  curvJcristis,  151,  15J, 
156.  163- 
cuspidatus,  155,  156,  161. 
ekpluultopu^.   83,    119,    i;5, 

hamatus,  151.  155,  156,  163. 

latidens,  155,  160. 

iatipes,  150,  151. 

lobatus,  151,  15s,  164. 

mai^nalus,  151. 

molesles,  155,  160. 

obliquus,  83,    119.    149,  151, 
'55,  156.  162. 

radians,   S3,    119,    IJI,    155, 
156,  159. 

repandus,  Ijt,  156. 

sinjHS.  155,  160. 

testis.  15s.  156.  158. 
Coryphodontida^,  118. 
Coryphospingiit  pileatus,  53. 
Crambus  biothanalalis,  197. 

comptulataiis.  197. 
CreodonlH,  103-118. 
Creodonts,  relations  of  to  the  Feli- 
dic,  95. 

taxonomy  and  morphology  of, 

Crocota  ostenta,  178. 
Crotophaga  ani,  299. 

sulcirostris,  242. 
Cryptoprocta,  94, 
Ctenucha  harriaii,  176. 

imiuta,  176. 

modulata,  176, 

pyrrhoura,  176. 

rubroscapis,  176. 

scepsiformis,  176. 

walsinghamii,  176. 
Cuba,  notes  on  birds  and  mammals 

observed  in,  379. 
Cucullia  yosemite.  186. 
Culicivora  stenura,  333. 
Cymatophora  improvisa,  183. 
Cynips  aciculau,  350. 

arbor,  255. 

batslus,  263. 

bicolor,  246. 

cbvula,  ajs. 

coccineas,  350. 

confluens,  zjo,  sji. 

confluentus,  350. 

cornigera,  253. 

dichlocenis,  247. 

erinacei,  359. 

licus,  359. 

floccosa,  363. 

futilis,  354. 
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C^ips  globulus.  360. 
hirta,  360. 

ilticifoli?:,  a$3. 


palustris,  356. 
papnllata.  255, 
petiolicola.  257. 
pilula:,  269. 

pisuni,  258. 

palita.  261. 

prinoides,  257, 

prunus,  253. 

punctata,  253. 

ros.-c,  248. 

seminator,  254. 

similis.  255. 

Hngularis,  256, 

spongifica,  250. 

^trobilana,  258. 
Cynips  (Bicirhiia)  forticornis,  259. 
Cynodontomys,  83. 
Cypselbides  niger.  301. 

Darai.a  acuta,  71. 

Daritis  thetis  var.  howardi,  17S. 

Datana  angusii,  61. 

integerrima.  61. 

major,  76. 
Dendrotca  lestiva,  Ji. 

cxrulescens,  311. 

coronala,  311. 

discolor,  310,  311. 

dominica,  311. 

palmanim  hypochrysea,  311, 

petechia,  310. 

petechia  flaviceps,  385,  310. 

tigrina,  310. 
Dendromis  susurraos,  5S. 
Deva  morigera,  187. 

palligera,  187. 
Diastrophus  basseiti,  248. 

cuscutsfomiis,  349. 

nebulosus.  249. 

potenlills,  350. 
Diceralheriida;,  93. 
Diceratbenuro,  g3. 
Dicheiia  caryce.  64. 
Dicopis  danialis,  183. 
Didymictts,  112. 

curtidens,  83,  iii. 

dawtiinsianus.  83,  III. 

leptOTDylus,  83,  III, 
Diludia  lanuginosus,  170. 
Dinictis  (eliiu,  99. 
Dipthera  spissa,  183. 


Dipthera  spissa  var.  polhu,  1S3. 
Diplacodon.  93. 
Dipodomys  phillipsii,  243, 
Discophlebia  catacalina,  71. 
Dissacus,  82,  112. 

leplognathus,  II3, 
District,  use  of  the  term   m   lOff- 
ge<«raphy,  203. 

Great  Basin,  219,  337,  243. 

Great  Plains,  219,  237,  £43. 

Pacific  Coast,  219,  237,  143. 
Dives  alroviolaceus,  285,  307,  308. 
Doleromya  fallal,  55. 
Doryodes  acutasta,  78. 
DryotNileS  kirki,  55. 
Dryobola  rectifascia.  1 8;. 
Dtyophanta  polita,  261. 


166. 
Eccopsis  ii 
Ectacodon,  156. 

cinctus,  151,  155,  156.  i». 
El:vnea  aflSnis,  336, 

gaimardi,  336. 

paE*"".  335. 

p^ana  albiceps,  335. 

placens.  336. 

viridicata,  336. 
Elasmotheriin>e,  93.       ■ 
Elasmotherium,  93. 
Embemagra  rufivirgata,  242. 
Empidochanes  arenaceus.  341. 

argentina,  341,  342. 

euieri,  341,  342. 

fringillarius,  340. 

fuscalus,  340. 
Empidonax  bimaculatus,  341. 


bolivii 


i.    34a- 


bnianeus,  34 
lawrencei.  342. 

Eropidonomus  varii   ,  _  . . 

Emprcpes  magnalis,  lg$. 

Endoiyla  cinerea.  73. 

Engyptila  albifrons,  242. 


347. 


s  alniai 


.  79 


Eois  fcmigata  var.  nissata,  194. 
Ephestia  opalescella,  1 97. 

Epihippus,  93. 
Equidic,  93,  123. 
Equins,  93. 

Erlas  obliquata,  177. 

Esthooyx.  83. 

EuchKtes  emendatus,  1 79. 

fumidus,  179. 

immanis,  179. 
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Fregala  aquila,  a86. 

scepsjformis,  179. 

Fruva  accepta.  189. 

yoseraite.  179. 

acerba,  189. 

Euclea  ellioltti,  167.  179. 

deleta,  189. 

Eucrostis  jaspidaria.  193. 

modesta,  l8g. 

saltuaaria,  193. 

Euetheia  bicolor,  53. 

Galapagos  Islands,  on  a  collec- 

canora,  308. 

lepida.  309. 

Galbula  nificauda.  56. 

lurida.  179- 

GalUnula  galeata,  289. 

Euleucophieus  Bororius,  183. 

nesiotis.  56. 

tricolor,  182. 

Geographical    DistributioD,    influ- 

Euprepia  caja  var.  uUheosis,  178. 

opulenu.  17S. 

Eupbonia  eleganlissima,  14^. 

'99- 

trinitatU,  51. 

(;eomelra  illu^raria,  193. 

EuproscipiDUs  cntcrpc,  17O' 

Euros  proprius,  iSS. 

lis,  342- 

Eurycreon  aureolalus.  [96, 

trichas.  312. 

Euscarthmus  ochroptema,  333. 

GeotryEon  montana.  393. 

peiieini,  333. 

Giraffidic.  370. 

Euscirrhopterus  glov 
Eusemia  schausH,  17 
Euura  ovum.  264, 
ExpeditioD  of  1S91. 
144. 


Falco  dominiccnsis,  395. 

sparverioides,  294. 

sparverius.  294. 
Katua  palmii.  171. 
Fauna,  use  of  the  terr 
graphy,  303, 

Alaskan  Arclic,  230,  243. 

Aleulian.  231,  233,  343. 

Allcghanian,  333.  '43- 

Barren  Ground,  320,  243. 

Canadian,  222,  343. 

Carolinian,  234,  243. 

Florid  ian,  241,  343. 

Hudsonian.  331,  343. 

Ixniisianian,  334.  Z43. 

Silkan,  231,  323,  243. 

Tamaulipan,  241.  243. 

Faunai  Areas.  Ihe  major,  of  North 

America,  gi8. 

synopsis  of,  of  North  America, 
243- 
Felid%,  ancestry  of,  94. 
Felis  concolor,  99.  iol5, 

pardalis.  242. 

onca.  243. 

yaguarundi,  243. 
Fluvicola  aibiventris,  332. 
Formicivora  iatermedia,  55. 


Gluphisia  al  bo  fascia,  181. 

(otmosa.  181. 

ridenda   l3i. 

rupta,  i8i. 

severa.  181. 

tearli,  1S3. 

(rilineata,  67. 

wrightii,  180. 
Glyphina  ulmicola.  276. 
Giyphodes  alitalis.  196. 
Gnophxla  disjuncta.  177. 

vermiculata  vs  ... 

Gorytodes  personaria.  195. 
Cough  Island,  new  Gallinuie  from. 


57. 


Habrura  pecioralis,  333. 

superciliaris,  333. 
Hadena  dunbari.  185. 

centralis,  185. 

cinefacta,  iSj. 

iatifasciata,  185. 

rectifasciata,  T85. 

turbulenta.  77. 

unicincu.  .85. 

violacea,  185. 
Ha^morrhagia  buffaloensis,  60, 

floridensis.  59. 

gracilis,  59- 

Chysbe  var.  uniformis,  60. 
Halia  tripunctaria,  194. 
HalisidoU  davisii,  178. 
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Halisidota  ingens,  178. 

Hyracodon lidse,  93. 

laqueaU,  178. 

H  yracothcrun^,  93' 

maculata  var.  alni.  178. 

Hyracotherium.  83,  93. 

proinnqua.  179. 

Hamamelistes  spioosus,  276. 

lANASSA  ladniosa,  181. 

Hapalocercusfulviceps?  S3- 

tignicolor    var.    coloiadensis, 

meloryphus,  333. 

181. 

Harmonla  momsonii,  171. 

Ichthyura  bidria,  180. 

Harporhynchus    longirostria    sen- 

bnicci,  180. 

netti.  242. 

jocosa.  180. 

Hdaleles.  8s,  93,  187,  130. 

luoulenta,  iBo. 

boops,  131. 

vau.  67. 

Helaletidie,  93.  127. 

xanlhomus,  53. 
Isectolophus.  93, 

19. 

Hemaris  buflaloensis,  60. 

Isognathus  inclitus.  170. 

floridensis,  sg. 

Jacana  spinosa,  290. 

gracilis.  59. 

Jaspidia  viridata,  183. 

nibens.  170. 

Ihysbe  var.  uniformis,  60. 

KouiosoHA  fulva.  178. 

Hemilucamaiavar.  lucina,  181, 

Lagoa  superba,  180. 

Hemiprocne  lonaris,  302, 
Hepialus  anceps.  182. 

Lampropsar  guianensis,  53. 

turcalus.  183. 

Lanmda  solituda,  171, 

inutilU,  182. 

Lasioptera  farinosa,  273. 

maChewi,  182. 

vilis,  272. 

mcglashanii,  1 8  2. 

Legatus  albicollis,  336. 

monlamis,  183. 

Le^optcra,  list  of  Grole  and  Rob- 

rectus, 1S2. 

inson   types  of,  in  American 

Museum  of  Natural  History, 

Heptodon.  82.  93.  127,  130. 

59-64;  list  of  types  of,  in  Ed- 

calciculus,  82,  83,  127. 

wards'  collect  ion,  167-198. 

Lepiomeryu,  360,  361,  371. 

elongata,  61. 

pulverea,  61. 

Heleromys  alleni,  142. 

amaurocephaius  tristis,  334. 

Heuretes  pictjcornis,  61. 

ptleatus,  334. 

Hiruadinea  betlicosa,  33S. 

tristis,  334. 

Holocaspis  duricom,  a6.. 

Life   Areas,  importance  of   mam- 

globulus. a6o. 

mals  as  a  basis  for  the  classi- 

Holoqaiscatus, i. 

fication  of,  202;  classification 

Homohadena  deserta,  186. 

of.  203;  bclaterian  system  of. 

elda.  185. 

Homoptera  rubi.  193. 

Limac^es  beuteninuelleri,  180. 

parallela,  180. 

Limenitis  lorquinii  var.  eavesii,t69. 

Hydrocampa  gyralis,  197. 

Lioptilis  grand  is,  198. 

Hyperchiria  scbaosii,  1S2. 

Liothosia  Candida,  177. 

lephyria.  iSa. 

Litocala  sexsignata  var.   deserta, 

It,. 

Hyrachyjnae,  93. 

Lithophane  carbonaria.  187. 

Hyrachyus,  82,  93. 

contrett.  IB7. 

Hyracodon,  93- 

guasapata,  187. 

Hyracodontiiue,  93. 

oregonensis,  187. 
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Lilbophane  Washington ia,  1S7. 
Labof^ra  monUnau,  194. 
LophiodoD.  93. 
LophiodoDtid^,  93. 
Li^biodontinx.  93, 
LophodODta  plumosa,  iBi, 
Lophopteryx  elegans,  181, 
Lophotriccaa  subcrisutus,  53. 
Lycteoa  clara,  169. 
corny  ntas,  76. 

Lycomoqjha  augusla,  176. 


comis.  184. 

invalida,  185. 

legilima,  77. 

lepidula,  l&$. 

mTnorala.  185. 

rubrica  var.  subapjcalis,  tSj. 

u-3cripta,  1B5. 

MammaliaD  molar  cusps,  homolo- 
gies ot,  84-90. 

Mammals,  North  American,  dis- 
tribution or,  199-24;  :  of  the 
North  Temperate  Realm,  208. 

Manteodon,  15s. 

subquadratus,   151,   155.   159, 
165. 

Mannopteryx  aanellata.  193. 
morrisata,  193. 

Megaphyds  edwardsialis.  197. 

Megaquiscalus,  I. 

Megarhynchus  pitangua,  338, 

Meknchroia  regaalrix.  60. 

Melanerpes  subelegans.  55. 

Melickptria  belladonna,  1S8. 
elaborala,  1 88. 

fasciata,  188. 
or^oaica,  188. 
Melitxa  bergii,  171. 

chalcedon  var,  dwinellii,  168. 


Melopyrrha  nigra,  309. 
Meniscotherium,  67. 
MeruU  fumigata,  51. 
Merychippus.  S9,  93. 
Mesobipinis,  93. 


Mesonycbida:,  liz. 

MelalophodoD,  t;o,  i;;. 
arraahis,  151, 
testis,  151,  158. 

MetaiDnodOD.  93. 

Metres  argentalis,  197. 
ostreonalis,  196. 

Miacidrt,  95,  tlo. 


Miai 


s.  95,  1 
itevirostris,  8 

us,  83.  1 


M  icrosyopsida:,  101. 

Milvulus  lyranous.  350. 
Mimocichla  rubripes,  312. 

schistacea,  313. 
Minus  potyglottos,  312. 
Mioclenus.  118. 
Miooectes  oleagineus,  54. 
Mniolilta  varia,  310. 
Moths,  early  stages  ot  some  North 

American  species,  65-60, 
M.US  decumanus,  48. 

musculus.  313. 

rattus,  48. 

lectonim,  313. 
Musacapa  bimaculata,  341. 

cooperi,  344. 
Myiarchus  brachyurus,  343. 

cinerascens.  343. 

cinerascens  nuitingi,  346. 

erythrocercus,  342. 

(erox,  346. 

ferox  panamensis,  347. 

mexicsDus,  343. 

mexicanus  magister,  344. 

nuttiogi.  343,  346. 

oberi,  343,  344. 

panamensis,  347. 

sagra,  303. 

tyrannulus,  342.  346. 

venezuelensis,  347. 

yucatanensis,  343,  345. 
Myiobius  nasvius.  340. 
Myiodynasles  audax,  54. 

soli  tan  us,  338. 
Myiopatis  semifuscus,  334. 
Myiozetetes  cayennensis,  337. 

nilipennis.  337. 

texensis.  54,  24a. 
Mylois  aliculella,  197. 

zelatelta,  197. 

Nad  AT  A  behren^i.  i8d, 

N el phe  Carolina,  178. 
Nematus  pomum,  263. 
Nemeopbila  selwynii,  178. 
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Nemosia  guira,  5^. 

Oxyxnidce,  104.  108. 

Neph<^teryx  bifasciella,  197. 

lallatalia.  197. 

Pachv^na,  Ba.  ii». 

Neurotenis  batatus,  363. 

giganlea,  83.  113. 

floccosiis,  262. 

ossifraga,  83.  112,  113. 

noxiosus,  262, 

PachypsjrlUceltidis-cucurbita.  376. 

umbillicatus,  263. 

Nimravid:e,  94.  95. 

celtidis-mamma,  275. 

Nola  anfracta.  177. 

celtidis-vesiculLin,  275. 

North  America,  life  regions  of,  203, 

venusta,  374. 

Pachyrhamphus  niger,  55. 

of,  I99-!M3. 

Palxonictidx,  103. 

Notodonta  nolaria,  181. 

Pala;onictis,  81,  96,  100,  104. 

NotharctidiB.  101. 

gigantea,  99,  104. 

Nycticorax     nycticorax     luevius, 

occidentaiis,  83,  99,  104,  106. 

488. 

Nyctidromus    alMcollis     merrilU, 

Palseosyops,  93,  133. 

142. 

borcalis,  82.  83,  127.  133. 

CEdbmatafhor<;s  gratio&a,  198. 

Palapbtheriidie,  93. 

lugubris,  198. 

CEdemasia  perangulata,  181. 

s-Ucis,  rSi. 

Pandemis  laraprosana,  64. 

tEnectra  irrorea,  64. 

limitata,  64. 

violaceana,  64. 

Panopoda  cameicosta,  68. 

lufimargo,  6g. 

Omomys,  102. 

Pantograpba  limata,  186. 

simplex.  187. 

Pantolambda,  123,  150,  153. 

Orgyiabadia.  179. 

Panlolestes,  83. 

cana,  179- 

gulosa.  179. 

pergamus,  167. 

Ieucostiginflvar.obliviosa,i79. 

Pamassius  clodus  var.  menetreesii. 

Oribatea  limbatus,  189. 

.67. 

opipanis,  189. 

OrDitbion  cinerascens,  334. 

Parorgyia  cinnamoniea,  61. 

obsoletum,  334. 

cUntonii,  60. 

pusillum.  54. 
Orobena  reluctalis,  196. 

paraltela,  61. 

Ortalis  vetuU  maccaLli,  24a, 

Passerina  cyanea,  309. 

Orthodes  irrorata,  186. 

Patriofelis,  Bi,  100,  104. 

Oryzomys  aqoaticus,  243. 

bauri,  48. 

ulta,  97,  104. 

Osborn.  El^ry  Fairiieid,  and  J.  L. 

Pelecanus  fuscus,  286. 

Pecora,  370. 

Pelora  oileyi.  72. 

the  Wahsatch  and  Wind  River 

Pelycodus,  83. 

Beds,  collection  of  1891.  pp. 

Pemphigus  caryacaulis,  377. 

81-147;  characters  of  Pretetf 

populicauhs,  277. 

ras,  the  new  Aniodactyl  from 

rhois,  277. 

the  Lower  Miocene,  351-371. 

Penthetria  inajuscula,  177. 

Otaria  jabata,  48. 

parruU,  177. 

Oxyscna,  81,  95,  108. 

Fergea  fasciata,  186. 

fordpata,  83,  109. 

lupina,  83,  108. 

xanthioides,  69. 
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PeTigonica  aoeulaU,  1S6. 

Protoceratida,  35'-37l- 

Protapirus,  93. 

prima,  1S6. 

Periptychidx.  S6. 

Protopaice  diiucida,  tjo. 

Perissodactyla.    classification    of. 

Province,  on  the  use  of  the  term  in 

90-94.  l»4. 

zoo-geography,  203. 

Peropnathus  flavus,  4s. 

Arid,  219,  335,  243. 

memami,  46. 

Humid,  219,  233,  243. 

Petrochelidon  fulva.  309. 

Proviverridie,  no. 

a86. 

Pseudalypia  crolchii,  176. 

Phassus  triangularis,  183. 

Phenacodus  prima:vus,  83,  86. 

Pseudopsyche  exigua,  180. 

worlniani.  86. 

Psyche  coniferella,  r8o. 

cingulaUvar.  decolora,  170. 

fr^mentella,  180. 

Phiiampelus  linnei,  60. 

Ptiloxena,  gen.  nov..  285,  307. 

atroviolaceus,  307. 

Putoiius  brasiliensis  frenatus,  24a. 

PbyHonictenis  poeyi,  316. 

Pyrocephalus  rubineus,  338. 

Phylioxera  caryacaulis,  277. 

nibineus  meiicanus.  339. 

Pyrrhotxnta  achilla:,  174. 

Pipra  aureola,  55. 

animosa,  175. 

caudifasciatus.  303. 

bebrensij.  174. 

Pitangfus  derbianuB,  242. 

elda,  175. 

eremocariri.  174. 

jamaicensis.  285,  303.    , 

Iloridensis,  17s. 

sulphuratus,  54. 

fragarise,   174. 

Platyptllis  edwardsii,  198. 

halianthi,  174. 

meadii.  174. 

orthocaipi,  174. 

Pleroma  obliquata,  187. 

polygoni,  174. 

wittfeldu,  175. 

PlusU  californica  var.  nissea,  187. 

celsa,  1S7. 

QUISCALUS,  on  the  species  of  the 

howardi.  187. 

subgenus,  i-so. 

ineus.  I,  3.  6,  7,  14,  15- 

vaccinii,  187. 

Podiceps  dotninicus,  143. 

quiscula,  I.  3,  6,  14. 

quiscula  aglieus,  1,  S.  6- 

PolifqHila  Cicrulea,  312. 

ierabeyi,  312. 

Polyborus  cheriway,  296. 

Rallus  longirostris  cubanus,  285, 

Porpbynornis,  gcQ>  tiov-,  57- 

288. 

comeri,  57. 

nesiotis,  58, 

lis,  51- 

Primates,  classification  of  the  fossil. 

101-103. 

graphy,  203. 

American  Tropical,  207,  219, 

101-103. 

240,  243. 

Priotelus  temnums,  299. 

Antarctic,  207. 

PropalKOtherium,  93. 

Arctic,  2o6,  219. 

lepidalis,  .95. 

I ndo- African,  207. 

Protoceras,  351-371- 

Lemurian,  207. 

Protoceras  celer,  351-371. 

North  Temperate,  207,  243. 
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Region,  use  of  the  tenn  in  zo6-gto- 

graphy.  203. 

Sphyrapieus  varius,  301. 

Aodllean,  241,  143. 

Spindalis  pretrei.  309. 

Central  American,  34'.  H3- 

Sporadinus  ricordi,  302, 

Euiaaiatic,    207 ;    genera    of 

m>unroals  of,  30&- 

Stannenas  cyanocephalus,  394, 

North    American,    207,    219, 

Stenoptycha  pallulella,  197. 

StretchiaplusiaiEomiis,  186. 

of,  20S. 

Sttix  praliacola  furcata,  296. 

Rhinocerolidx,  93, 

Stumelta  hippocrepis,  304. 

Rfiiaorcerotinse,  93. 

Rhinoceros,  93. 

Rhinogyne  caIHgama,  72. 
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Article    I.— ON    THE 
TRINIDAD. 


IRDS    OF    THE     ISLAND    OF 


By  Frank  M.  Chapman. 


The  Island  of  Trinidad  is  situated  at  the  northeastern  extrem- 
ity of  South  America,  from  which  it  is  separated  by  the  Gulf  of 
Paria  with  its  passages  to  the  sea.  The  southern  passage,  known 
as  the  Serpent's  Mouth,  is  at  its  narrowest  point  only  seven  miles 
in  width.  At  the  northern  outlet,  or  Dragon's  Mouth,  the  same 
distance  intervenes  between  the  Venezuelan  headland  and  Cha- 
cachacare,  one  of  the  three  small  islands  off  the  northwest  coast 
of  Trinidad. 

The  average  length  of  Trinidad  is  forty-eight  miles ;  the  average 
width  thirty-five  miles.  The  area,  according  to  Wall  and  Saw- 
kens,  is  1734  square  miles,  or  nearly  one  and  one-half  times  that 
of  the  State  of  Rhode  Island.  The  northern  part  of  the  island 
is  mountainous,  the  highest  [>eak  having  an  altitude  of  3012  feet. 
Two  ranges  of  hills,  running  in  a  generally  eastern  and  western 
direction,  cross  the  island,  one  near  the  middle,  the  other  along 
the  southern  coast.  The  ground  between  these  ranges  is,  as  a 
rule,  rolling  and  watered  with  small  streams.  Only  a  compara- 
tively small  part  of  the  island  is  under  cultivation,  the  principal 
products  being  sugar  and  cacao.  The  area  devoted  to  sugar  is 
confined  almost  entirely  to  the  western  coast  of  the  island,  while 
cacao  is  grown  in  the  valleys  of  the  i 
[January,  /S^f.]  [i) 
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The  year  is  divided  into  two  seasons,  a  wet  and  a  dry.  The 
former  generally  begins  in  May  and  continues  until  December. 
The  annual  rainfall  for  the  whole  island,  based  on  numerous 
observations  extending  over  many  years,  is  given  by  Dr.  de  Ver- 
teuil  as  66.28  in.  There  is,  however,  apparently  much  variation 
with  locality.  For  example,  the  rainfall  at  the  Indian  Walk  Rest- 
house,  at  the  edge  of  the  forest,  for  1891,  was  126.17  '"-1  ^""^  *^*>r 
1892,  157.77  in.  The  latter  year,  however,  was  an  exceptional 
one,  the  rainfall  for  the  island  averaging  about  120  in.  There  is 
comparatively  little  variation  in  temperature  throughout  the  year. 
Observations  at  the  Botanic  Gardens  in  Port-of-Spain  show  that 
the  mean  temperature  at  9.30  a.  m.  ranges  from  about  78°  to 
84°  F.,  and  at  3.30  p.  m.  from  77"  to  84°  F. 

During  the  dry  season  a  fresh  trade-wind  blows  from  the  east- 
ward.    During  the  rainy  season  the  winds  are  light  and  variable. 

With  these  brief  introductory  remarks  on  the  principal  phys- 
ical and  climatic  characteristics  of  the  island  I  proceed  to  a  de- 
scription of  the  localities  where  the  collections  and  observations 
upon  which  this  paper  is  based  were  made. 

San  Fernando  ( Feb.  23). — I  reached  Port-of-Spain,  the  princi- 
pal city  of  Trinidad,  February  21,  1893.  On  the  night  of  the 
a2d,  through  the  courtesy  of  the  officers  of  the  S.  S.  'Alps'  1 
sailed  southward  on  that  steamer  and  anchored  the  following 
morning  off  the  city  of  San  Fernando.  Here,  at  the  mouth  of 
the  Cipero  River,  I  passed  a  few  hours  ashore.  The  locality  is 
quite  different  from  any  that  I  subse<]uenlly  visited,  and  brief  as 
was  my  stay  I  met  with  several  species  which  I  did  not  afterward 
observe.  At  the  entrance  of  the  river  into  the  gulf  there  are  a 
few  mangrove  bushes,  but  a  short  distance  from  its  mouth  sugar- 
cane fields  and  meadows  or 'savannas  '  appear.  The  following 
birds  were  seen  only  at  this  point  :  Symillaxts  ciunanwmea.  Lets- 
Us  guianeiisis,  Aj^elaius  uterocephalus,  Quiscalus  liigiibris,  Tachy- 
cinela  alhiventris. 

La  Biea  (Feb.  23-26). — On  the  afternoon  of  the  same  day  we 
steamed  to  La  Brea  and,  while  loading  pitch  from  the  celebrated 
Pitch  Lake,  were  anchored  here  until  the  night  of  the  26th. 
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The  part  of  the  coast  which  I  saw  here  is  dry  and  sandy,  and 
a  low,  dense,  scrubby  growth,  composed  largely  of  different 
species  of  palms,  reaches  to  ihe  water's  edge.  The  locality  is  not 
a  very  favorable  one  for  birds.  Three  species  were  seen  here 
which  were  not  elsewhere  met  with.  They  are  ;  Chatura  poU- 
eura,  Panyptila  cayennensis  and  Myiozetetes  sulphureus. 

Indian  Walk  Rest-house  {Feb.  aS-April  29). — After  returning 
to  Port-of-Spain  I  left  on  the  morning  of  the  28th  for  Princes- 
town,  about  35  miles  to  the  southward,  at  the  terminusof  the  rail- 
way. Here  I  secured  conveyance  for  myself  and  outfit  and  pro- 
ceeded to  the  Indian  Walk  Rest-house,  on  the  Moruga  Road,  seven 
railes  southwest  of  Princestown  and  twelve  miles  directly  north 
of  the  southern  shore  of  the  island  at  Moruga,  a  point  midway 
between  the  eastern  and  western  coasts.  I  resided  at  the  rest- 
house  from  February  a8  to  April  29,  making  during  this  time  one 
trip  to  the  coast.  The  rest-house  is  a  government  station  in 
charge  of  Corporal  Stoute,  who  with  his  wife  well  deserves  the 
reputation  he  has  acquired  in  attending  to  the  wants  of  the  occa- 
sional travelers  who  stop  at  the  rest-house  in  passing  to  or  from 
the  coast.  It  is  at  the  border  of  the  primasval  forest,  which, 
broken  only  by  a  bridle  path  and  a  few  small  clearings,  stretches 
to  the  southern  shore  of  the  island.  The  locality  is  an  excellent 
one  for  land-birds.  The  cleared  ground  borders  the  road,  and  is 
devoted  to  cacao  groves,  which  are  in  various  stages  of  cultiva- 
tion from  the  newly  cleared  and  burned  fields  to  those  containing 
bearing  trees.  In  some  neglected  groves  a  growth  of  grass  had 
sprung  up  which  attracted  certain  Finches. 

The  forest  is  quite  typical  of  the  tropics.  There  is  a  luxuriant 
growth  of  parasitic  plants,  a  confusing  tangle  of  lianes,  and  many 
trees  reaching  to  a  height  of  ijo  feet. 

During  the  rainy  season  the  region  is  well  watered  by  numer- 
ous smalt  streams,  which  at  the  time  of  my  visit  were  for  the  most 
part  dry.  The  varied  character  of  the  ground  at  the  rest-house 
made  it  a  most  favorable  point  for  collecting,  and  while  many 
species  known  from  the  island  were  not  seen  there,  1  doubt  if  a 
better  locality  could  be  found  for  an  observer  whose  time  was 
necessarily  limited.  The  average  temperature  during  my  stay 
was  as  follows  : 
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The  rainfall,  as  shown  by  the  government  rain-gauge,  was,  for 
March  1.85  in.;  in  April  we  had  i.8z  in.  from  the  ist  to  the  22A. 
On  the  latter  date  the  rainy  season  began,  and  from  then  to  the 
28th  we  had  6.22  in. 

Moruga  (April  21-24). — April  21  I  went  to  Moruga,  on  the 
south  coast,  returning  to  the  rest-house  on  the  20th,  The  way 
led  through  the  forest  and  over  a  broken  range  of  hills  running 
east  and  west.  Corn-birds  (Osttnops  and  Cassicus),  Toucans, 
Parrots,  Plumbeous  Kites,  and  Trogons  are  the  characteristic 
birds  seen  in  passing  along  this  road.  Smaller  birds  are  less 
common  than  in  partially  cleared  districts. 

At  Moruga  there  is  a  fine,  gently  sloping  beach  on  which 
scarcely  a  shell  is  to  be  seen.  At  high-tide  the  water  reaches 
back  to  rather  scrubby  woods,  or  patches  of  roseau  palms,  or 
beats  against  the  precipitous  sides  of  some  sandstone  headland. 
One  of  these  promontories,  on  which  were  growing  old  forest 
trees,  was  nearly  one  hundred  feet  in  height, and  was  being  grad- 
ually washed  away  by  the  encroaching  waves.  Two  small  rivers, 
the  Morikeet  and  Moruga,  enter  the  sea  at  this  point.  Both  are 
bordered  by  mangroves  (Rhizophoia)  for  some  distance  from  their 
mouths.  Large  sand-Aats  extend  from  the  mouth  of  the  Moruga 
River,  and  here  were  observed  a  few  small  Sandpipers  and  Plo- 
vers. Not  a  Gull,  Tern,  nor  Pelican  was  seen,  and  here,  as  else- 
where on  the  coasts,  1  was  struck  by  the  scarcity  of  seabirds.  I 
ascended  the  Moruga  River  for  some  distance,  but  the  hour  was 
not  favorable,  and  I  saw  comparatively  few  birds,  and  only  one, 
Aramides  axillaris,  which  had  not  been  previously  taken. 

Caroni  Jliver  {May  3). — May  i  I  again  reached  Port-of -Spain, 
and  early  on  the  morning  of  the  3d  passed  several  hours  near  the 
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mouth  of  the  Caroni  River,  which  enters  the  Gulf  of  Paria  a  few 
mites  south  of  that  city.  The  river  reaches  the  gulf  through  vast 
mangrove  {Rkizophora')  swamps,  and  these,  with  the  mud-flats 
which  are  exposed  at  low-tide,  are  said  to  form  the  feeding  ground 
of  many  water-fowl.  At  the  time  of  my  visit,  however,  these 
flats  were  covered,  and  beyond  a  few  Brown  Pelicans,  and  a 
number  of  Blue  Herons (^ri/irii  carulea).  White  Egrets  (.^.  egretta), 
and  Green  Herons  {,A.  cyanura'),  water-birds  were  not  abundant. 
Daciiis  bicohr,  which  was  not  seen  elsewhere,  was  common  here 
in  the  mangrove  bushes. 

Monos  Island  (May  4-7). — The  following  morning  I  went  to 
Monos  Island,  staying  at  Mr.  Morrison's  until  May  8.  The  chief 
object  of  my  visit  was  to  see  the  famous  GiJacharo  caves  and  also 
to  secure  specimens  of  the  Fish-eating  Bat  (Noctilio  Uporinus). 
Much  to  my  regret  I  had  little  time  left  to  explore  the  island  it- 
self, but  the  brief  glimpse  I  obtained  was  sufficient  to  show  me 
that  the  avifauna  of  Monos  differs  markedly  from  that  of  the 
vicinity  of  the  rest-house,  and  indeed  from  that  of  any  locality 
I  had  previously  visited.  The  vegetation  on  Monos  is  entirely 
nnlike  that  of  the  southern  part  of  Trinidad.  The  whole  island 
is  covered  with  a  growth  of  small,  slender  trees.  The  woods  are 
rather  open,  and  resemble  a  northern  second-growth  forest  about 
twenty  years  old.  It  was  to  be  expected,  therefore,  that  many 
forest-loving  species  should  be  wanting,  but  I  was  not  prepared 
to  find  in  the  short  time  at  my  command  so  many  species  not  met 
with  before.  Of  the  twenty-six  species  of  land-birds  seen  on 
Monos  the  following  liad  not  previously  been  observed :  Saltator 
albicollis,  Spinus  cuciilfiita,  Empidochanes  cabanisi,  Sublegatus  gla- 
ber,  Myiopatis  semi/iisca,  Coceyzus  ameriamus. 

Conipsothlypis  pitinyumi,  MyiarcAus  tyranmilus,  and  Engyptila 
verreauxi,  birds  which  were  exceedingly  rare  at  the  rest-house, 
were  among  the  most  common  species  at  Monos.  The  presence 
of  Saltator  albicollii,  Huhlegatui  glaber,  and  Spinus  cucullata,  spe- 
cies not  known  south  of  Venezuela,  is  perhaps  due  to  the  prox- 
imity of  this  part  of  Trinidad  to  the  mainland,  and  suggests  that 
comparison  of  the  faunae  of  northern  and  southern  Trinidad  will 
show  a  Venezuelan  element  in  the  former  that  is  wanting  in  the 
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latter,  which  in  turn  may  show  Guianan  affinities  not  present  in 
the  northern  part  o(  the  island. 

The  Fauna!  Position  0/  Trinidnd. — While  the  political  divisions 
of  the  earth's  surface  are,  as  a  rule,  based  on  purely  artificial 
boundaries,  they  become  in  time  so  strongly  fixed  in  our  minds 
that  we  frequently  ascribe  to  them  a  significance  they  are  far  from 
possessing.  There  can  be  no  better  illustration  of  this  than  the 
popular  idea  of  the  geographical  position  of  the  island  of  Trini- 
dad. Politically,  Trinidad  belongs  to  what  are  known  as  the 
British  West  Indies  ;  faunally,  that  is  naturally,  Trinidad  has  no ' 
connection  whatever  with  the  West  Indies,  but  is  entirely  South 
American  in  its  afllnities.  Indeed,  both  zoological  and  geological 
evidence  place  beyond  doubt  the  fact  of  its  recent  connection 
with  the  mainland.  Looking  from  the  northwest  point  of  Trini- 
dad westward  past  the  small  detached  mountain-islands,  Monos, 
Huevos,  and  Chacachacare,  the  mountains  of  the  Venezuelan 
headland,  distant  only  seven  miles  from  the  last  named  island, 
may  be  seen  so  distinctly  that  political  lines  vanish  and  the  whole 
appears  as  it  really  is,  a  continuous  mountain-chain,  through 
whose  deep  valleys,  due  to  subsidence,  the  sea  now  flows. 

The  continental  relationships  of  Trinidad  have  been  known 
for  many  years,  and  have  often  been  pointed  out  by  both  zoolo- 
gists and  geologists,'  nevertheless  there  are  many  naturalists  who 
consider  Trinidad  a  truly  West  Indian  island,  while  to  the  popu- 
lar mind  the  initials  "  B.  W,  I."  irrevocably  decide  its  position. 
In  the  paper  referred  to  Mr.  (Juppy  places  the  time  of  the  dis- 
ruption of  what  he  has  termed  the  Parian  or  Northern  Range, 
and  the  consequent  formation  of  the  Hocas  and  the  Gulf  of 
Paria,  as  subsequent  to  the  close  of  the  Miocene  period.  The 
absence  of  races  widely  differentiated  from  their  mainland  ances- 
tors through  insular  isolation  tends  also  to  show  that  the  conti- 
nental connection  existed  at  a  comparatively  recent  time.  It 
might  be  urged  that  the  proximity  of  Trinidad  to  the  mainland 
has  prevented  the  complete  isolation  necessary  for  the  develop- 
ment of  new  forms.     I  do  not  believe,  however,  that  this  is  true. 
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The  island  of  Cozumel  is  situatedonly  twelve  milesoff  the  coast  of 
Yucatan,  but  in  spite  of  its  small  size  and  nearness  to  the  main- 
land it  has  some  sixteen  peculiar  forms. 

Certain  migratory  birds,  for  example,  Miivulus  tyrannus  [cf. 
L^otaud)  annually  visit  Trinidad,  but  beyond  this  migration  the 
passage  of  birds  from  the  main  to  the  island,  or  vice  versa,  is  ap- 
parently infrequent  and  accidental. 

We  can  thus  in  a  general  way  determine  the  relationships  of 
Trinidad  to  the  continent,  and  it  is  therefore  of  special  interest 
to  note  the  effects  of  this  recent  insulation  on  the  birds  of  the 
island.  Unfortunately  we  have  not  as  yet  sufficient  exact  data 
from  the  adjoining  main  to  make  a  satisfactory  comparison,  but 
as  before  stated,  the  relationships  of  the  birds  of  the  island  to 
those  of  the  continent  are  remarkably  close.  As  far  as  we  at 
present  know  the  following  species  and  subspecies  of  birds  are 
peculiar  to  I'rinidad  or  to  Trinidad  and  Tobago  : 

Menila  xanthosceles,  Kasileulerus  vermivorus  olivascens, 

Cyclorhis  flavipectus,  Lanio  Uwrenceii. 

Chlorospingus  leolaudi.  Sporopbita  lineola  Irinitalis. 

Platyrhynchus  myslaceus  insubris,  Kamphocxnus  melanurus  Irinitalis, 

Myrmeciza  longipcs  albiventris.  Amazilia  erylhronola. 

Momotus  swainsoni,  I'ipile  pipile. 

Most  of  these  birdsare  simply  insular  representatives  of  main- 
land species  to  which  they  are  closely  allied.  They  serve  to  show 
that,  in  spite  of  its  comparatively  recent  separation  and  proximity 
to  the  continent,  Trinidad  still  presents  a  habitat  sufficiently  iso- 
lated to  permit  of  the  differentiation  of  some  of  the  species  in- 
habiting it. 

An  analysis  of  the  distribution  of  the  199  resident  land-birds 
common  to  Trinidad  and  the  continent  shows  that  it  belongs  in 
the  Colombian,  rather  than  in  the  Amazonian  subregion.  Thus  153 
of  these  birds  are  found  in  both  Guiana  and  Venezuela,  while 
twenty-five  are  found  in  Venezuela  but  not  in  Guiana,  and  only 
eleven  are  found  in  Guiana  but  not  in  Venezuela, 

The  relationships  of  Tobago  to  Trinidad  are  much  the  same  as 
are  those  of  the  latter  island  to  the  mainland.  Tobago  was  prob- 
ably joined  to  Trinidad  at  the  lime  of  the  continental  connection 
previously  mentioned,  and  its  separation  may  have  occurred  at 
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the  time  when,  as  Mr.  Guppy  has  shown,  the  Bocas  were  formed 
through  subsidence. 

In  a  previous  paper'  I  stated  that  Tobago  had  no  birds  not  found 
in  Trinidad.  Subsequent  investigation  proves  this  statement  to 
be  erroneous.  Most  of  the  birds  found  there  are  identical  with 
those  of  Trinidad,  but  the  much  smaller  size  of  the  island  has 
tended  to  restrict  the  avifauna.  There  is  an  excellent  opportu- 
nity here,  for  one  familiar  with  both  islands  and  their  birds,  to 
determine  some  of  the  causes  which  govern  the  distribution  of 
species.  For' instance,  Trinidad  is  exceedingly  rich  in  Falconidse, 
of  which  twenty-one  speries  have  been  found  in  the  island. 
Tobago,  on  the  other  hand,  has  only  three  species,  and  such  com- 
mon birds  as  Calharies  and  Cathansia  are  among  the  missing. 
Local  conditions,  perhaps  insufficient  food-supply,  may  be  the 
cause  in  this  case,  but  the  real  cause  can  be  determined  only  by 
observation.  The  species  found  in  Tobago,  but  which  are  as  yet 
unknown  from  Trinidad,  are  the  following:  Mimus  gilviis,  Chi- 
roxiphia  pareola,  Campylopierui  enslpennis,  Centurus  tricolor,  Sitia- 
somus  olivaceus,  Ortalis  ruficauda.  These  are  all  South  American 
species,  some  of  which  may  still  be  found  in  Trinidad, 

The  relationships  of  Grenada,  the  most  southern  of  the  An- 
tilles, to  Trinidad  have  been  briefly  considered  in  a  previous 
paper.'  The  distinctness  of  its  avifauna  from  that  of  Trinidad 
would  seem  to  indicate  that  no  connection  has  existed  between 
the  two  islands. 

The  South  American  element  in  the  avifauna  of  Trinidad, 
Tobago,  and  Grenada  is  shown  by  the  following  table,  in  which 
are  scheduled  only  Che  resident  South  American  land-birds,  or 
their  representatives,  which  occur  in  each : 
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Bif>lioxrapAy  of  the  Triiiiiiad  Avifaumt. —  The  first  paper  of 
importance  relating  to  the  birds  of  Trinidad  was  published  in 
Dr.  de  Verteiiil's 'Trinidad,  its  (;eoj;ra|ihy,  Kesoiirces,  etc.,'  in 
'  1858.  This,  the  first  edition  of  this  work,  1  have  not  seen. 
According  to  Couts  (Orn.  Bibl.)  the  ornithological  matter 
appeared  on  pages  iiS-i26  and  423-429.  In  the  second  edition' 
I  believe  the  same  matter  is  given  on  pages  89-97  and  365-381. 
The  first  article  is  by  Dr.  de  Verteuil,  and  treats  in  a  general  way 
of  the  better  known  species;  the  second  article  is  entitled, 'An 
Essay  on  the  Ornithology  of  Trinidad,'  by  Antoine  I.eotaud, 
M.D.P.  A  nominal  list  of  species  is  followed  by  some  general 
remarks  on  the  avifauna  of  the  island, '  Nidilication,' '  Migration,' 
'Game,' '  Note  and  Song.' 

In  1864  this  was  followed  by  a  paper  by  Mr.  E,  ('.  Taylor' 
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based  on  observations  made  between  December  zz,  i86z,  and 
March  24,  1863.  During  this  time  Mr.  Taylor  traveled  over  the 
greater  part  of  the  island,  and  also  visited  the  mainland.  As  a 
result  of  his  explorations  in  Trinidad,  he  gives  an  annotated  list, 
consisting  of  109  species  of  land-birds  and  nine  species  of  water- 
birds.  Two  years  later  Dr.  L^otaud's  important  work'  appeared. 
Later  writers  (see  Sclater  and  Finsch)  have  correctly  estimated 
the  value  of  this  work  to  science.  It  was  published  at  a  lime 
when  papers  on  South  American  ornithology  based  on  personal 
observations  were  limited  in  number,  and  Dr.  L^otaud's  many 
years  of  field  experience  gave  him  advantages  which  few  ornith- 
ologists had  possessed. 

At  the  time  when  Dr.  L^otaud  worked  the  correct  identification 
of  tropical  birds  was  possible  only  for  a  few  specialists.  There 
were  no  general  works, and  a  large  library  was  anecessaryadjunct 
to  the  satisfactory  determination  of  species.  With  few  books  at 
his  command  it  was  to  be  expected  that  Dr  L^otaud  would 
sometimes  wrongly  identify  his  specimens.  Indeed,  these  errors 
indicate  the  difhculties  under  which  he  labored,  and  as  such  give 
evidence  of  the  enthusiasm  which  enabled  him  to  complete  his 
work.  Dr.  Leotaud  gave  297  species,  of  which  ao8  are  land- 
birds  and  89  water-birds.  Addingto  this  number  four  speciesof 
land-birds  recorded  by  Taylor,  but  not  mentioned  by  Leotaud, 
the  total  number  of  species  known  from  the  Trinidad  fauna  in 
1866  was  301. 

The  following  year  Dr.  Sclater'  published  a  review  of  Dr. 
L^otaud's  work,  in  which  he  made  some  general  remarks  on  its 
character,  and  corrected  in  detail  a  number  of  misidentifications. 

In  1870'  Dr.  Finsch  published  an  extended  paper  on  Trinidad 
birds  based  on  a  collection  of  115  species  brought  from  the 
island  by  a  captain  of  a  vessel.  In  this  collection  Dr.  Finsch 
found  no  less  than  ten  species  which  had  not  been  recorded  by 
either  Taylor  or  Leotaud,  and,  I  may  add,  have  not  been  met  with 
by  subsequent  observers.     Among  this  number  were:  Sturnella 
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hippocrepis.  Icterus  vulgaris,  Cardinalts  pheeniceus,  Sycalis  brasH- 
iensis,  Ramphastos  erytlirorhynikus,  etc.  The  fact  that  so  many 
conspicuous  birds  could  have  escaped  the  long- continued  obser- 
vations of  Dr.  L^otaud,  and  also  that  Taylor  asserts  specifically 
that  some  of  them  do  not  occur  in  Trinidad,  aroused  my  suspi- 
cions as  to  the  correctness  of  their  alleged  place  of  capture. 
These  suspicions  were  more  than  confirmed  by  Sylvester  Deven- 
ish,  Esq.,  and  H.  Caracciolo,  Esq.,  gentlemen  well  qualified  to 
know,  who  informed  me  that  previous  to  the  recent  passage  of 
laws  prohibiting  the  killing  and  exportation  of  birds,  hundreds  of 
thousands  of  bird  skins  were  received  in  Trinidad  from  the  main- 
land and  (hence  reshipped  to  the  marts  of  Europe  for  sale  as 
millinery  or  decorative  specimens. 

It  isobvious.therefiire,  that  although  a  bird'sskin  may  have  come 
directly  from  Trinidad,  it  does  not  necessarily  follow  that  the  bird 
was  kilted  in  that  island.  Thus  the  many  millinery  skins  existing  in 
collections  labeled  with  the  general  locality  "  Trinidad"  or  "  Trin- 
idad make,"  may  or  may  not  have  come  from  Trinidad,  and  the 
doubt  makes  them  valueless  for  pur[joses  of  exact  comparison. 
In  the  case  of  Dr.  Finsch  this  is  particularly  unfortunate,  for 
he  makes  his  collection  the  occasion  for  extended  comparison 
between  "  Trinidad  "  birds  and  their  representatives  on  the  con- 
It  is  evident  from  the  presence  of  some  species,  e.g.,  Mcmotus, 
that  some  of  Dr.  Finsch's  specimens  were  actually  taken  in  Trin- 
idad, but  the  presence  of  the  species  cited  above  makes  the 
locality  of  them  all  open  to  question,  and,  much  to  my  regret,  1 
must  ignore  Dr.  Finsch's  paper  in  the  present  connection. 

Dr.  Finsch  gives  a  table  of  thirty  species,  which  are  included 
in  Dr.  Sclater's  '  Catalogue  of  American  Birds,'  as  from  Trinidad. 
The  fact  that  twenty-six  of  these  werf  not  observed  by  either 
Mr.  Taylor,  Dr.  L^otaud  or  myself,  strengthens  my  opinion  that 
many  so-called  'Trinidad'  birds  in  reality  were  not  killed  in 
that  island.  For  this  reason  I  admit  no  species  in  the  following 
list  of  Trinidad  birds  unless  its  claim  to  rank  as  such  is  based 
on  accurate  data. 

As  far  as  I  know,  no  other  papers  relating  especially  to  the 
Trinidad  avifauna  appeared  until  1884,  when  Mr.  Ridgway  pub- 
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lished  a  nominal  list'  of  fifteen  species  taken  on  and  near  Monos 
Island  by  the  Naturalists  of  the  U.  S.  Fish  Commission  S.S. 
'Albatross,'  from  January  30  to  February  2,  1884. 

In  the  same  year  also  a  second  edition  of  Dr.  Verteuil's  book 
appeared  containing  the  late  Dr.  Leotaud's  paper  on  Trinidad 
ornithology,  as  above  mentioned. 

The  present  paper  is  based  primarily  on  collections  made  by 
myself  from  February  23  to  May  7,  1893,  nnder  circumstances 
previously  explained.  During  this  time  lidenlified  136  species 
of  land-birds  and  fifteen  of  water-birds,  of  which  five  appear  to 
be  new  to  the  island.  In  addition  I  am  enabled  to  incorporate  the 
results  of  an  examination  of  Dr,  Leotaud's  collection  of  biTds,which 
is  on  exhibition  in  the  Victoria  Institute,  Port -of -Spain,  where, 
through  the  courtesy  of  the  authorities  of  the  Institute,  1  was  given 
every  opportunity  to  study  it.  The  specimens  are  all  mounted,  and, 
except  for  injury  due  to  the  continued  exposure  to  the  light,  are, 
as  a  rule,  in  excellent  condition.  They  are  labeled  with  numbers 
corresponding  to  those  given  by  Dr.  L^otaud  in  his  work,  and  the 
sex  is  generally  given,  but  there  is  no  further  record.  I  regret 
that  an  entire  absence  of  books,  except  Dr.  Leotaud's,  and  of 
material  for  comparison,  prevented  my  examination  of  these 
specimens  being  in  every  instance  satisfactory.  It  was  made, 
however,  after  I  had  practically  completed  my  own  collections, 
and  I  brought  with  me  to  the  Institute  specimens  of  the  more 
obscure  species  for  comparison  with  Dr.  I.^otaud's.  In  this  way 
I  was  enabled  to  identify  a  number  of  Dr.  Leotaud's  S|)ecies,  the 
correct  names  of  which  have  previously  been  unknown.  As  far 
as  my  own  collections  go,  and  in  the  case  of  North  American 
species,  my  identification  of  Dr.  Leotaud's  birds  may,  I  think,  be 
accepted. 

Additions  to  the  Trinidad  Avifauna. — '!'he  following  species  do 
not  appear  to  have  been  previously  recorded  from  Trinidad  ; 
Dysithamnus mentalis spodionotus, ScUiums  albigiilaris,  Siiblegatus 
glaber,  Myiozetetis  sulf/iiireits,  Chlorospingus  letitaiidi  (sp.  nov.). 

Species  Described  as  Nciv  and  Changes  in  Nomenclature. — The 
following  new  or    emended   names  are  proposed  in   the  present 
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paper :  Pipiie  pipile  Jacq.  proves  not  to  be  synonymous  with  P. 
eumanensis  of  the  same  author ;  Myrmecisa  longipes  albiventris 
is  described  as  new  ;  Ramphocaiius  mflanurus  trinilalis  (Less.)  is 
given  subspecific  rank  ;  Empidochanes  artnaceus  Scl.  &  Salv.  ap- 
parently becomes  a  synonym  of  the  previously  described  £.  cab- 
aniii  Leotaud;  the  Tobagan  form  of  this  genus  is  described  as 
Empidochanes  cabanisi  canescfiis  ;  Myiarchus  eoalei  Ridgw.  is  con- 
sidered inseparable  from  M.  tubeieultfer  d'Orb.  &  Lafr.;  Chloro- 
ipingus  Uotaudi^  and  SasHeuterus  vermivorus  otivascf.tis,^  are  de- 
scribed as  new.  Cyehrhis  flavipectus  Irinitatis  Allen  is  shown  to 
be  a  synonym  of  C.  fiavipeclus  Scl.;  and  Troglodytes  tobagensis 
Lawr.  is  nol  considered  separable  from  T.  rufuius. 

During  my  entire  trip  I  was  everywhere  received  with  so  much 
courtesy  thai  I  find  it  difficult  to  properly  express  my  apprecia- 
tion of  the  assistance  which  was  always  graciously  rendered  me. 
To  the  following  gentlemen  I  am  especially  indebted  for  favors 
which  contributed  materially  to  whatever  success  has  attended 
my  efforts  :  Captain  Byers  and  Chief  Engineer  Walker  of  the 
Trinid;id  Line  of  Steamers;  H^irry  Vincent,  Esq.,  Trinidad's 
Commissioner  to  the  World's  Fair;  William  Cunningham,  Ksq., 
formerly  of  Port-of-Spain  ;  H.  taracciolo,  Esq.,  President  of  the 
Trinidad  Field  Naturalists' Club ;  and  Henry  C.  Warner.  Esq., 
Warden  of  Savanna  (Grande. 

I. — General  Remarks  on  Trinidad  Bird-life. 

The  following  remarks  are  based  principally  on  my  experience 
at  the  rest-house,  where  a  residence  of  two  months  permitted  me 
to  become  fairly  familiar  with  the  birds  of  a  limited  area,  but 
nevertheless  an  area  which  seemed  to  present  many  phases  of 
tropical  bird-life. 

Number  of  Species. — During  my  stay  at  the  rest-house  I  identi- 
fied lis  species  of  resident  land-birds.  In  addition  to  this  number 
I  observed  or  heard  at  least  six  species  which  I  did  not  secure. 
No  additions  were  made  to  my  list  after  the  first  month,  and  I 
think  the    number  given   fairly  represents  the   avifauna  of  the 

>  A  pnlimliufy  dncriplioii  w»  publUhed  in  '  The  Auk.'  1S93,  p.  341. 
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locality  during  March  and  April.  With  one  or  two  exceptions 
these  birds  were  found  within  half-a-mile  of  the  rest-house,  and 
the  richness  of  the  avifauna  will  therefore  be  readily  seen. 

The  average  number  of  birds  seen  daily  was  fifty-six.  If, 
however,  I  visited  ground  of  varying  character  the  number  of 
species  observed  in  asingleday  might  reach  seventy.  The  115  spe- 
cies recorded  may  be  classed  according  to  their  relative  numbers 
as  follows  :  Abundant,  14  ;  common,  45  ;  tolerably  common,  26  ; 
rare,  30.  In  considering  these  figures  my  unfamiliarity  with  the 
avifauna  and  the  difhculty  with  which  some  birds  were  observed 
must  of  course  be  taken  into  account. 

While  the  presence  of  birds  in  large  numbers  was  dependent 
upon  the  supply  of  food,  bird-lifewas  nevertheless  very  generally 
distributed,  and  there  was  comparatively  little  variation  in  the 
number  of  birds  seen  daily. 

Afigration. — Using  the  word  in  its  restricted  sense,  the  migra- 
tory birds  which  regularly  visit  Trinidad  are  too  few  in  number 
to  make  any  impression  upon  the  character  of  the  land-bird  avi- 
fauna, which,  as  a  whole,  is  apparently  much  the  same  throughout 
the  year.  There  are  a  few  species,  notably  Milvulus  lyiannui, 
which  come  from  the  mainland  in  the  summer,  or  wet  season,  and 
return  to  the  continent  for  the  winter,  or  dry  season,  but  as  a  rule 
the  land-birds  of  the  island  are  resident. 

Although  my  observations  covered  so  brief  a  period  they  gave 
me  some  idea  of  the  fluctuations  in  tropical  bird-life  due  10  food- 
supply. 

It  is  a  well-known  fact  that  a  large  class  of  tropical  birds  con- 
sists of  fruit  and  flower  feeding  species,  whose  presence  is  de- 
pendent upon  the  flowering  of  certain  trees  or  the  ripening  of 
their  favorite  fruits. 

On  my  arrival  at  the  rest-house,  March  i,  the  hois  immortei 
trees  (^ri'My/W  <-iv«>/fti)  were  in  full  bloom.  Among  the  birds 
which  were  attracted  to  their  blossoms.  Hummingbirds  and  Blue 
Honey-creepers  (-4/MwA/ff«  cyanea  and  A .  fieru/i-a)  were  espe- 
cially abundant.  March  15  the  blossoms  had  almost  disajipenred, 
and  from  that  date  until  my  departure  some  of  the  Hummingbirds 
previously  so  common  were  not  observed  again,  while  the  Honey- 
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creepers,  which  had  been  as  abundant  as  swarming  bees,  were 
rarely  seen.  Doubtless  they  were  attracted  to  some  fresh  food 
which  took  them  beyond  the  boundaries  of  my  field  of  observa- 
tion. At  Monos  Island  I  was  told  that  some  species.  Pigeons 
among  the  number,  are  drawn  from  the  mainland  to  Trinidad  by 
the  ripening  of  certain  fruits.  Instances  of  this  kind,  however, 
probably  occur  only  among  the  roving  species  possessed  of  ex- 
tended powers  of  flight. 

With  the  exception  of  shore- birds  few  North  American  migrants 
visit  Trinidad.  The  island  is  beyond  their  line  of  flight.  Four 
species  of  Ducks,  one  of  Rail,  and  twenty-nine  species  of  Snipes 
and  Plovers,  show  that  the  island  is  a  winter  resort  for  some  of 
our  water-birds,  but  of  land-birds  only  the  following  have  been 
recorded  :  Coccytus  americanus,  Couyzus  erytkrophthalmus,  CtryU 
alcyon,  Spiza  americana,  Piranga  rubra.  Chelidon  erythrogaster, 
Protonolaria  citrea,  Dendroica  astiva,  Seiurus  naveboracensis  and 
Setaphaga  ruticilla.  Of  these  Spiza  americana  and  Protonotaria 
citrea  have  not  been  recorded  from  the  Lesser  Antilles,  and  the 
occurrence  of  the  former  indicates  the  probability  of  their  having 
reached  Trinidad  from  Venezuela. 

The  remaining  seven  species  are  more  or  less  common  in  the 
Lesser  Antilles,  and  their  presence  in  Trinidad  is  in  support  of 
Prof.  Julien's'  observations  on  the  arrival  of  birds  in  the  island 
of  Sombrero  from  the  northwest. 

Indeed  it  seems  not  improbable  that,  as  Prof.  Julien  has  sug- 
gested, some  of  these  birds  may  have  reached  Sombrero  by  a 
direct  flight  from  the  Bermudas,  a  distance  of  over  800  miles. 

Acccording  to  Reid,  the  land-birds  which  visit  the  Bermudas 
with  more  or  less  regularity  are  Ceryle  alcyon,  Coccyzus  america- 
MIS,  Chardeilesvirginianus,Dolickonyxi>ryzii'orusa,nA  Seiurus  nove- 
boracenais.  The  North  .\merican  land-birds  recorded  by  Prof. 
Julien  from  Sombrero  are  :  Setophaga  ruticilla,  Chelidon  eryihro- 
gaster,  Dolichonyx  oryzivonis  and  Coccysus  nmericanus.  Passing 
southward  to  Grenada,  the  last  of  [he  Antillean  chain,  we  find 
the  following  North  American  land-birds  recorded  from  that 
island  by  Wells :'  Ceryle   alcyon,  Dolichonyx  oryzij'orus,  Chelidon 

><:/.  Ann.  l.yc.  Nai.  Hial.  Me<>  York.  VIII.  1864,  F-  u. 
I  Prix:.  U.  S.  Nat.  MuKun,  IX,  iBSC,  p.  604. 
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erythrogiister,  Setophaga  ruticiUa  and  Seiurus  nm-eboracensis.  Thus 
the  five  North  American  land-birds  which  occur  more  or  less 
regularly  in  the  Bermudas  represent  50*^  of  those  which  have 
been  recorded  from  Sombrero,  60%  of  those  known  from  Gre- 
nada, and  three  of  the  five  have  been  taken  in  Trinidad.  This 
rather  remarkable  agreement  in  numbers  and  species  of  migrants 
visiting  these  islands  would  seem  to  imply  a  direct  flight  from  the 
Bennudas  to  Sombrero,  and  thence  southward  through  the  islands. 
It  is  true  that  all  the  regular  Bermudan  migrants,  exce|)l  Doli- 
cfionyx,  have  been  found  in  Porto  Rico,  and  while  many  North 
American  species  winter  in  that  island,  others  no  doubt  pass 
southward  through  the  Lesser  Antilles.  Nevertheless  the  obser- 
vations of  Prof.  Julien,  and  the  facts  just  cited  are  strong  evidence 
in  support  of  a  regular  migration  of  birds  from  the  Bermudas  to 
the  northern  Lesser  Antilles,  the  longest  flight,  as  far  as  1  know, 
made  by  migrating  birds. 

Call-Notes  and  Songs. — Probably  the  most  fascinating  part  of 
one's  experience  in  a  new  avifauna  consists  in  learning  the  notes 
of  species  which  he  has  not  previously  observed.  This  pleasure 
is  of  course  heightened  as  increasing  familiarity  with  living  birds 
gives  additional  data  for  comparison. 

After  returning  from  my  first  outing  in  Trinidad  forests  my 
mind  was  so  confused  by  the  great  variety  of  .strange  calls,  cries, 
and  whistles  that  I  had  clear  impressions  of  the  notes  of  hut  few 
birds.  Except  for  the  advantage  of  knowing  most  of  the  birds 
as  'skins,'  it  was  very  much  like  beginning  the  study  of  field 
ornithology  over  again.  After  I  had  learned  to  recognize  birds  by 
their  notes  I  was  struck  by  three  things,  the  first  of  which  has 
been  commented  on  by  most  writers  on  tropical  birds  :  that  is, 
the  comparative  absence  of  singing  birds.  Of  the  1 15  land-birds 
seen  at  the  rest-house  only  three  had  songs  which  were  sustained 
more  than  a  few  seconds.  They  are  a  Thrush  (MeruU  gymnoph- 
thalma),  a  small  Tanager  (Eup/tom'a  7'iolacea).  and  a  Finch  {Spo- 
ro/fhila  grisea).  To  this  number  may  be  added  a  number  of 
species  which  would  come  under  the  general  head  of  song-birds, 
though  their  vocal  efforts  are  restricted  to  a  few  notes,  which  are 
not  sung  continuously.     The  leaders  among  these  are  Troglodytes 
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ru/ulus,  Tkryotherus  rutilus,  Cyclorhis  fiavipecltts,  Geotklypis  aqui- 
tutetialis,  Basileuterus  vermivorus  oHvascens  and  Virea  chivi  agilis. 
There  are  others  which,  strictly  speaking,  should  be  ranked  as  song- 
birds, but  their  notes  are  too  insignificant  to  make  them  promi- 
nent. But  the  class  of  birds  whose  notes  give  character  to  the 
avifauna  are  not  true  song-birds,  though  species  are  included 
which  possess  more  vocal  ability  than  many  birds  so  classed. 
These  birds,  however,  do  not  sing,  but  squeak,  squawk,  chuckle, 
whistle,  chatter,  quack,  scream,  or  coo,  in  fact  make  all  manner 
of  sounds  musical  and  unmusical.  The  principle  species  in  this 
class  are  the  Tanagers  (Ramphocelus  and  Tanagra),  the  Cassiques 
(Ostin^s  and  Cassicus),  Icterus,  Pitan^us,  lyrannus,  Formicarius, 
Myrmedza,  Crotophaga,  Ramphastoi,  Parrots,  Trogons,  Owls, 
Doves  and  Tinamous. 

The  second  thing  about  the  notes  of  Trinidad  birds  which 
impressed  me  was  a  generic  resemblance  in  song.  For  example, 
any  one  familiar  with  the  song  of  the  House  Wren  ( Troglodytes 
aidon)  would  at  once  recognize  the  Trinidad  House  Wren  by  its 
song.  In  a  similar  manner  the  notes  of  Vtreo  chivi  agilis.  Icterus, 
Moloihrus,  T)/rannus,  Trogon,  Amasona,  Chatura,  Glaucidium, 
and  the  Doves,  at  once  betrayed  the  generic  relationship  of  the 
singer.  Several  of  these  instances  are  particularly  interesting, 
giving,  as  they  do,  evidence  of  a  common  origin,  and  also  of  the 
stability  of  characteristic  calls  and  songs. 

But  on  the  other  hand  I  was  struck  by  the  remarkable  resem- 
blance among  the  notes  of  birds  very  distantly  related.  Thus 
some  of  the  notes  of  Synaliaxis  albescens,  Thamnophilus  doliatus, 
Dendrornis,  and  Trogon  meridionalis,  were  so  like  some  of  those 
of  Sayornis  phalie,  Corviis  americaims  and  Colaptes  auratus,  respec- 
tively, that  were  either  bird  heard  in  the  habitat  of  the  other  its 
identity  would  not  be  suspected. 

Nesting. — March  1,  when  I  reached  the  rest-house,  many  birds 
were  nesting  and  young  birds  were  on  the  wing.  May  i,  when  I 
left  the  rest-house,  the  nesting  season  had  apparently  not  reached 
its  height. 

In  the  tropics  the  nesting  season  is  not  necessarily  governed, 
as  it  is  in  the  north,  by  climatic  conditions  and  the  food-supply. 

\Fihnutry,  iSg4.\  f 
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One  month  is  much  like  another,  and  a  bird  may  nest  in  June  or 
December  as  far  as  external  conditions  are  concerned.  It  is 
worthy  of  note,  therefore,  that  although  a  tropical  nesting  season 
is  less  sharply  defined  than  a  boreal  one,  it  is  nevertheless  a 
nesting  season  of  periodic  and  regular  occurrence. 

A  comparison  of  the  nests  of  northern  with  those  of  tropical 
birds  shows  how  much  more  complex  in  form  are  the  latter. 
The  eggs  and  young  of  tropical  birds  are  exposed  to  so  many 
dangers  which  do  not  threaten  those  of  northern  species  that  spe- 
cial types  of  nest  structure  appear  to  have  been  evolved  as  a 
means  of  protection.  Tree-snakes,  lizards,  opossums,  monkeys, 
ants,  large  spiders,  and  nest-robbing  birds  are  probably  the  most 
destructive  foes  of  nesting  birds,  and  the  heavy  rains  of  the  wet 
season  may  destroy  the  homes  of  some  species. 

It  is  doubtless  these  causes  which  have  been  effective  in  pro- 
ducing such  architectural  marvels  as  the  nests  of  Ostinops,  Rhyn- 
chocyclus,  Synallaxis,  and,  to  go  out  of  Trinidad,  the  many  extraor- 
dinary nests  of  birds  throughout  the  tropics. 

I  was  impressed  by  the  fact  that  some  simple  nests,  so  to  speak, 
were  covered  and  had  entrancesat  the  side.  For  example, /'//'iin- 
gus  and  Ceereba.  Nests  constructed  in  this  way  would  effectu- 
ally shed  water  and  thus  be  habitable  during  the  wet  season. 

We  know  as  yet  comparatively  little  concerning  the  nesting 
habits  of  tropical  birds,  and,  aside  from  other  reasons,  the  density 
of  the  vegetation,  as  Dr.  L^otaud  remarked,  often  successfully 
defies  the  best  attempts  to  discover  the  treasures  the  birds  have 
confided  to  its  keeping. 

The  Colors  of  Tropical  Bir,/s.—\n  Trinidad  I  saw  alive  for  the 
first  time  many  species  of  birds  which  had  long  been  familiar  to 
me  as  '  specimens.'  Several  of  these  birds  interested  me  greatly 
by  the  display  of  markings,  which  in  the  dried  'skin  '  are  entirely 
concealed.  Thus  the  white  lesser  wing-coverts  of  Tanagra  me- 
lanoleucus  were  conspicuous  when  the  bird  was  flying,  while  the 
habit  of  nervously  flitting  its  wings  made  a  similar  marking  in 
Oryzoborus  easily  visible.  Again  the  white  nuchal  collar  in  Flori- 
suga  was  frequently  displayed  while  the  bird  was  in  flight,  and 
my  observations    on  the  mating  habits  of    Thaninopliilin  major 
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show,  I  think,  that  the  while  dorsal  patch  is  intentionally  dis- 
played. 

The  relation  of  color  to  environment  is  so  complex  a  subject, 
and  any  attempt  at  its  explanation  involves  so  exact  a  knowledge 
of  the  governing  causes,  that  my  own  brief  experience  was  suffi- 
cient only  to  show  me  how  necessary  tield  experience  is  to  the 
solution  of  problems  of  this  kind.  Only  a  close  study  of  the 
living  bird  in  a  part  of  its  habitat  which  has  not  bten  altered  by 
man's  agemy  will  result  in  the  accumulation  of  data  from  which 
we  may  rightly  attempt  to  draw  conclusions.  It  seems  to  me  of 
the  utmost  importance  that  a  species  should  be  found  in  what  is 
absolutely  a  state  of  nature  if  we  are  to  appreciate  the  harmony 
which  exists  between  it  and  its  environment.  In  clearing  the 
forests,  planting  crops,  etc.,  man  has  brought  about  a  new  con- 
dition of  things  to  which  many  species  have  succumbed,  while 
others  apparently  have  adapted  themselves  to  their  changed  sur- 
roundings. But  what  the  result  will  be  it  is  too  soon  for  us  to 
say.  In  the  meantime  we  must  go  to  primaeval  nature  if  we  are 
to  gain  a  proper  understanding  of  the  life-history  of  any  animal. 
The  forests  at  the  rest-house  afforded  me  such  an  opportunity, 
and  in  even  my  short  visit  I  was  struck  by  the  distribution  of 
bird-life  in  them. 

Forest  birds  may  be  placed  in  five  classes,  as  follows  :  (i) 
The  birds  of  the  tree-tops.  These  are  largely  insect,  fruit, 
or  flower-eating  species.  Honey-creepers  and  Honey-suckers 
[Cxreba,  Arbelorhina,  Dacnis  and  Chlorophanes),  Tanagers 
(Ramphocelus,  Taiiagra),QT\o\t^,  Parrots  and  Paroquets,  and  Hum- 
mingbirds, except  Phaethornis,  Pygmornis,  and  Glaucis  are  char- 
acteristic species  of  this  class,  (a)  The  birds  of  the  trees.  These 
arc  fruit  and  insect-eating  species,  which  as  a  rule  inhabit  the 
body  of  the  trees  rather  than  their  outer  branches.  They  are  less 
active  and  more  sedentary  than  the  birds  of  the  first  group. 
Representative  species  are  Cyclorhis,  Saltator,  Vireo,  Trogon, 
Myrmolherula,  Dysithamnus,  and  several  of  the  green  Flycatchers. 
(3)  The  birds  of  the  tree-trunks.  These  of  course  are  scansorial 
birds.  Rxamples  are  Dendrocinda,  Dendrornis,  Picolaptes,  Den- 
drobates  and  Chloronerpes.  {4)  The  birds  of  the  undergrowth. 
These  are  generally  found  about  the  borders  of  the  forest  where 
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the  added  ligKt  permits  a  denser  low  growth.  Wrens,  Thrashes, 
Ramphoemnus,  Platyrhynchus,  Thamnophilus,  GlauHs,  Phaethornis, 
xnAPygmornism3.y\i^  included  here,  (s)  The  birds  of  the  ground. 
This  class  contains  such  purely  terrestrial  species  as  Aramides, 
Heterocnemis,  Myrmedsa,  Nyctidromus,  Engytita,  and  Tinamous. 
Now  there  is  a  remarkable  agreement  in  color  among  the  birds  of 
these  five  groups  inter  se.  The  first  class  is  composed  of  the 
most  brilliantly  colored  birds  of  the  tropics.  To  their  mislead- 
ing abundance,  in  what  may  be  termed  popular  collections  of 
birds,  we  owe  the  general  belief  that  tropical  birds  are  generally 
of  bright  plumage,  whereas  the  truth  is  they  are  greatly  exceeded 
in  numbers  by  plainly  colored  species.  The  second  class  might 
be  called  green  birds,  though  they  are  not  all  of  this  color.  The 
remaining  classes  are,  generally  speaking,  brown  birds.  Some 
are  black,  or  black  and  white,  but  they  are  all  inconspicuously 
colored.  A  comparison  of  the  members  of  the  first  group  with 
those  of  the  fourth  or  fifth,  emphasizes  the  great  difference  in 
color  which  exists  between  them.  In  no  birds  is  it  better  shown 
than  in  the  Hummers.  Those  of  the  first  group  are  famous  for 
the  brilliancy  of  their  plumage,  while  those  of  the  fourth  are  dull 
and  obscurely  colored. 

An  attempt  to  explain  this  distribution  of  colors  opens  a  wide 
lield  for  speculation,  upon  which  1  confess  I  hesitate  to  venture. 
I  believe,  however,  that  the  first  object  of  color  is  concealment. 
That  is,  harmony  in  color  between  a  bird  and  its  immediate  sur- 
roundings which  will  result  not  alone  in  concealing  it  from  its 
enemies,  but  by  rendering  it  less  conspicuous  will  enable  it  to 
secure  its  food. 

The  colors  of  the  birds  I  have  mentioned  are  of  this  nature. 
The  gayly  plumaged  birds  of  the  first  class  are  brought  into  con- 
trast with  the  bright  fruit  or  flowers  ;  those  of  the  second  class 
are  generally  green  like  the  foliage  about  them ;  those  of  the 
remaining  three  classes  are  for  the  most  part  brown  like  their 
background  of  bark  or  dead  leaves. 

While  it  may  not  be  questioned  that  in  their  distribution  these 
birds  do  harmonize  in  color  with  their  surroundings,  it  might  be 
suggested  that  their  colors  were  in  some  way  dependent  on  their 
exposure  to    light.     But  a   consideration    of   the   dull    colors 
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of  plain- inhabiting  species,  which,  like  the  brightly-colored  tree- 
top  birds,  are  constantly  exposed  to  the  direct  rays  of  the  sun, 
shows  apparently  that  light  is  here  not  an  active  agent. 

I  do  not  speak  particularly  of  the  birds  of  the  clearings  or 
cacao  groves  near  the  rest-house,  for  the  conditions  in  both  these 
places  were  not  natural,  though  even  here  it  was  evident  that 
birds  sought  what  were  approximately  their  true  haunts.  For 
instance,  the  tops  of  the  blossoming  bois  immortel  trees  in  the 
cacao  groves  would  be  thronged  with  many  species  of  the  first 
class.  Lower  down  the  green  Flycatchers  lived,  while  although 
the  brown  Hummers  (Phaet/wrnis,  Fygmornis,  and  Glauds)  were 
frequently  seen  probing  banana  blossoms  beneath  the  bois  immortel 
trees,  !  never  once  saw  one  feeding  from  their  brilliant  blossoms. 
Where  the  grass  had  been  permitted  to  grow  in  the  groves.  Finches 
or  brown  Synallaxes  might  be  found.  Thus,  as  in  the  forest,  there 
was  a  protective  resemblance  between  a  bird  and  its  surroundings. 

Beyond  this  claim  for  the  primary  importance  of  protective 
coloration  I  do  not  for  the  present  care  to  go.  The  intensity  of 
the  struggle  for  existence  reaches  its  maximum  in  the  tropics. 
Birds  are  there  beset  by  so  many  dangers  that  survival  means 
perfect  harmony  with  the  environment. 


II. — A  List   of  the  Birds   of  the   Island   of 
Trinidad. 

While  I  believe  that  the  most  natural  order  in  which  to  arrange 
lists  of  species  of  any  class  of  animals  is  to  begin  with  the  lowest 
forms  and  end  with  the  highest,  most  writers  on  South  American 
birds  have  followed  exactly  the  opposite  plan,  and  any  attempt  to 
change  would  now  result  in  so  much  confusion  that  I  have  decided 
to  follow  the  system  of  previous  writers,  even  though  I  disapprove 
of  it. 

The  native  English  and  Creole  names  given  in  the  present  paper 
have  been  furnished  me  by  Thomas  W.  Carr,  Esq.,  of  Port-of- 
Spain.  Mr.  Carr  has  for  several  years  been  compiling  a  list  of 
the  popular  names  of  Trinidad  birds,  and  has  very  generously 
placed  a  copy  of  it  at  my  disposal. 
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The  French  names  are  taken  from  L^otaud's  work.  The  refer- 
ences to  '  L^otaud*  and  'Taylor'  are  to  the  respective  works  of 
these  authors  on  Trinidad  birds  already  cited  (antea,  pp.  9,  10). 
The  notes  given  refer  only  to  my  own  observations,  and  the 
absence  of  annotations  implies  that  the  species  was  not  met  with 
by  me. 


Order  PASSERES. — Perching  Birds. 

Family  TURDID^.— Thrushes. 

1.  Menila   flavipes  (  Fiei/l. ). — Yellow-Footeo   Thrush. 
Grive  a  patte  jaune. 

Turdui  fiavipti  Tavlor,  p.  80  ;  L6oTAun,  p.  199. 

2.  Menila  phaeopygUS  (Co3.).— W  hit  e-thro  a  ted  Thrush. 
Grive  A  cravatte. 

Turdus  phitopigui  L6otaud,  p.  197. 

3.  Menila    xanthoscelus  (/ari/.).— Black-bird.      Grivk 

NOIRE. 

Turdus  xanlhoscetm  L60TAUD,  p.  201. 

4.  Menila    fumigata   {Licht.).  —  Cacao   Thrush.    Grive 

UES  C  AC  A  OS. 


5.   Menila  gymnophthalma  (Cab.). 
Thrush.     Grive  A  PAUPifeRKS  jaunes. 


Common  near  the  borders  of  the  forests  and  in  partial  clear- 
ings. They  are  shy,  suspicious  birds,  and  some  caution  is  neces- 
sary in  approaching  them.  In  general  appearance  they  are  typi- 
cally Thrush-like,  and  their  manner  of  flitting  their  tail  on  alighting 
is    exactly    like    that  of   a   Robin  {Aferula    migratoria).     Their 
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ordinary  call-note  is  a    low   ch^t   quite  unlike  the  call    of  any 
Thrush  with  whose  notes  I  am  familiar. 

They  began  to  sing  on  April  6,  and  in  a  few  days  were  in  full 
song.  The  song  is  so  like  that  of  a  Robin  that  if  it  was  heard  in 
the  habitat  of  that  species  it  would  pass  as  a  slightly  aberrant 
Robin's  song.  It  is  not  quite  so  loud  as  the  song  of  the  Robin, 
is  lacking  in  variety.and  is  sung  less  continously,  but  the  character 
is  the  same. 

Family  TROGLODYTD.^.— Wrens. 

6,  Troglodjrtes  nifulus  Cab. — God-bird.    Rossignol. 
LtoTAUD,  p.  170. 

Tnglodylts  laiagrttiii  Lawr.  Auk,  V,  1B8S,  p.  403. 

Both  in  song  and  habits  this  bird  resembles  our  House  Wren 
( Troglodytes  aedon).  A  pair  was  always  to  be  found  near  every 
cabin,  and  I  rarely  saw  it  far  from  the  vicinity  of  houses.  In 
Port-of-Spain  it  is  not  uncommon  in  the  busiest  part  of  the  city. 

My  specimens  represent  both  the  gray  and  brown  phases  of 
color.  In  the  former  the  underparts  are  whiter,  while  in  the 
latter  they  are  more  or  less  washed  with  buffy.  In  one  specimen 
the  under  tail-coverts  are  without  bars. 

Comparison  with  the  type  of  T.  tobagemis  shows  it  to  be  insep- 
arable from  this  species. 

7,  Thryothorus  nitilus    Viiill. — Bush   Wren,    Rossignol 

DES   HALIIERS. 

•73- 

This  is  a  not  uncommon  species,  but  it  inhabits  the  denser 
undergrowth,  and  is  much  more  frequently  heard  than  seen.  Its 
song  is  a  loud,  musical  whistle,  delivered  with  much  energy  and 
rapidity. 

One  of  my  examples  agrees  closely  with  the  Panama  specimens, 
and  others  are  so  near  that  there  is  apparently  little  doubt  that 
the  form  from  that  locality  should  stand  as  Thryothorus  rutilus 
hyperythrui. 
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Family  MNIOTILTID^.— Wood- Warblers. 

8.  Protonotariacitrea(5(«if.).— Pbothonotary  Warbler. 

FaUVETTE  a  TfeTE  JAUNE, 
Mniotilla  ciirea  LfioTAUD,  p.  179. 
There  is  do  specimen  of  this  bird  in  L^otaud's  collection. 

9.  Compsothlypis  pitiayumi  (K/W7/.).— Golden  Sucrier. 

SUCFIER  DOR^. 

MniBlilla  venusia  LtOTAUD,  p.  iSl. 

A  rare  bird  at  the  rest-house,  where  it  was  observed  only  once, 
but  on  Monos  Island  it  was  very  common. 

10.  Dendroica  aestiva  (Gm.). — Canarv.    Figuier. 
Taylob,  p.  61. 

Mttieliltapttechia  LeoTAVD,  p.  176. 

About  a  dozen  birds  of  this  species  were  observed  near  the  rest- 
house,  and  several  were  taken. 

11.  Seiunis     noveboraceasis  (  Gm.'). — Water    Thrush. 
Batte-queue. 

Emeeeiehttt  navtboraceruis  LiOTAUD,  p.  175. 

Observed  on  half-a-dozen  occasions  on  the  banks  of  the  forest 
brooks.     Several  specimens  were  taken. 

12.  Geothiypis  xqulnoctialis  (Gm.).— Manicou. 


Not  common.  I  observed  it  at  La  Brea,  and  there  were  a  few 
pairs  at  the  rest-house.  Its  song  is  a  low,  softly  modulated 
warble  of  about  six  double  notes,  quite  unlike  the  song  of  G. 
trichas,  which  species,  however,  it  resembles  in  habits. 

13.  Setophaga  niticilla  (Z.).— Redstart.  Officier. 
Tavlor,  p.  81 ;  LftoTAUD,  p.  348. 

14.  Basileuterus  vermivorus  olivascens  Chapm.—^kv- 

VETTE  DES  HALLIERS. 


Chars,   jb*^.— Siroiiar  to   Bastleulerus  vermivorus   (Vidll.),  Init  the  bill 
a*en)j|;«3  larger,  and  the  upper  parts  are  constantly  grayer. 
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DricripHoK  0/  Tyft  (No.  58, 974,  An.  Mus.  Nal.  Hist.,  adult  nuUe,  Pnaces- 
town,  Trinidad,  Marcli  I,  1893 ;  Frank  M.  Chapman). — Back  grayish  o1iv« 
green,  exposed  surface  of  wings  and  tail  more  brownish,  centre  oC  crown  red- 
dish brown,  the  feathers  tipped  with  grayish  and  bordered  by  black  lines  reach- 
ing to  the  neck,  which  in  turn  is  margined  by  a  narrow,  whitish  line  passing 
Trom  the  base  of  the  bill  over  tbe  eye  :  a  dusky  line  through  the  eye  ;  cheeks 
and  ear-coverts  grayish  \  underparts  bright  yellow,  sides  greenish  ;  legs 
flesh-odor  ;  bill  brownish  black,  lighter  below.     Sexes  alike. 

Mr.  Sharpe  (Cat.  Bcls.  B.  M.,  X,  p.  393)  has  called  attention  to 
the  differences  which  distinguish  the  Trinidad  bird,  and  compari- 
son of  six  specimens  from  the  island  with  an  equal  number  from 
the  mainland  shows  the  insular  form  to  be  well  worthy  of  recog- 
nition as  a  race. 

This  bird  lives  in  the  thickets  of  second  growth  or  denser 
undergrowth,  but  is  not  common  anywhere.  Its  call-note  is  a 
sharp /»<i,  while  its  song  is  a  Dendroica-like  wee-chee-ee-ee. 

Family  CCEREBID^.— Honey  Creepers. 

15.  Cttreba  luteola  Cn^.— Sucrier. 


This  was  the  commonest  species  observed  by  me  in  Trinidad. 
It  is  quite  generally  distributed,  and  always  to  be  found  near 
.  blossoming  trees,  the  bois  immorUl  proving  especially  attractive. 
They  are  active  little  birds,  in  no  sense  '  Creepers,'  but  suggest- 
ing rather  a  Dendroica  in  their  movements.  Their  song  is  an 
unmusical  effort  which  maybe  expressed  by  the  syllables  pita, 
pita,  pita,  ker-chir,  ker-ckir. 

The  nest  is  a  rather  bulky  affair — of  dried  grasses  and  strips 
of  banana  bark,  having  the  entrance  on  the  side.  It  is  placed, 
as  a  rule,  in  a  thickly- leaved  tree,  preferably  an  orange  tree,  not 
more  than  ten  feet  from  the  ground.  Young  just  from  the  nest 
were  seen  March  r3.  A  female  seen  April  6  was  gathering  nest- 
ing material,  and  another  seen  April  18  was  pulling  an  old  nest 
to  pieces  and  using  the  material  to  build  a  new  one. 

16.  Arbelorhina   csenilea  (Z.). — Green-legged  Grampo. 
Grimpereau  a  pattes  soufre. 
Cartia  caruUa  Tavlor,  p.  Bt  ;  LAotaud,  p.  120. 
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This  liird,  like  A  eyanea,  was  abundant  in  the  blooming  bois 
immorUl,  on  the  blossoms  of  which  it  was  feeding.  But  from 
March  i6,  when  the  trees  were  practically  out  of  bloom,  until 
my  departure,  I  saw  only  one  bird. 

17.    Arbelorhina    cyanea    (Z.)—  Rei>-legced    Grampo. 
Gbimpebeau  a  pattes  roses. 
Canha  cyanea  Tavlor,  p.  81  ;  L60TAUD,  p.  118. 

Early  in  March,  when  the  bois  immortel  was  blooming,  this 
species  was  exceedingly  abundant,  feeding  on  the  blossoms  of 
these  trees.  By  March  i6th  the  trees  had  ceased  bloon^ing, 
and  from  that  date  until  my  departure  this  species  was  observed 
only  four  times. 

j8.  Chlorophanes  spiza  (Z.>. —  Black-headed  Green 
Honey  Sucker.     Vert-vert  A  t£te  noire. 


Observed  on  only  three 

19.  Dacnis  cayana  (Z.). — Verdigree.     Vert  de  oris. 
Tavi.or,  p.  81  ;  L60TAUU,  p.  134. 

Observed  on  only  two  occasions. 

20.  Dacnis  plumbea  (ZaM.).— Sucriek  des  mangles. 

Maiotilta  bUelor  LtoTAun,  p.  180. 

Found  only  on  the  banks  of  the  Caroni  River,  where  it  i 
apparently  common.     Its  song  is  a  pleasant,  tinkling  warble. 

Family  VIREONID^.— Vireos. 

21.  Cyclorhis  flavipectus  5fA— PiE-CRifecHE. 

CycIorAis  JIavipecliisT KW-Ot.,  p.  81  ; 
Cyclorhis  jlaviptetui    trinilatis   Ali.E 
p.  131. 

A,  very  common  and  generally  distributed  species,  frequenting 
the  trees  in  both  the  forest  and  partial  clearings.     It  is  a  most 
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unwearying  songster,  and  its  notes  can  be  heard  from  early  morn- 
ing until  late  in  the  afternoon.  Its  songTs  a  loud  and  musical 
whistle,  consisting  of  seven  notes  delivered  with  much  energy. 
If  one  answered  the  caller  it  would  change  the  order  of  its  notes 
until  they  became  a  refrain  of  the  ordinary  call.  At  times  two 
birds  would  respond  to  each  other  in  this  way,  continuing  the 
performance  for  many  minutes.  Their  notes  were  in  a  measure 
suggestive  of  those  of   Vireo  noveboracensi%. 

The  Trinidad  bird  has  been  described  by  Dr.  Allen  as  Cydorhis 
flavipictus  trinilatis  (1.  c),  but  as  Dr.  Sclater's  type  of  flavipfclus 
came  from  Trinidad  {cf.  orig.  descr.,  P.  Z.  S.,  1858,  p.  448,  and 
Cat.  Bds.  B,  M.,  VIII,  p.  320)  the  name  trinitatis  becomes  a  pure 
synonym  of  that  species. 

Specimens  from  Venezuela  and  Colombia,  to  which  Dr.  Allen 
restricted  the  name  fiavipeclus,  seem  to  me  to  be  inseparable  from 
the  Costa  Rican  subflavescens. 

22.  Vireo  chivi   agUis  (Licht.). — Petit   Siffleur  A  tEte 

GRISE. 

vireo  alivaeeus  L&iTAU  D.  p.  250. 

Common.  Its  song  closely  resembles  that  of  Fireo  olivaceus, 
but  is  not  so  loud,  and  is  delivered  more  slowly. 

Trinidad  and  Tobago  evidently  form  the  northern  limit  of  the 
range  of  this  species,  while  V.  calidris  apparently  does  not  nest 
south  of  Grenada. 

23.  Vireo  calidris  (Z.).— Grand  Siffleur  A  tEte  grise. 

yirea  ailiiogutts  L£oTAUD,  p.  250. 

24.  Hylophilus  aurantiifrons  Znwr.— Petit  Gobe-mouche. 

Hylefhilm  iniularcs  L£oTAUD,  p.  186. 

Common  in  the  forests  and  partial  clearings  where  they  frequent 
the  trees.  Several  are  generally  seen  together  flitting  about 
actively  and  uttering  a  (ack  note  like  that  of  the  Ruby- 
crowned  Kinglet.  Their  song  is  a  warble,  composed  of  six  notes 
and  suggesting  a  part  of  the  song  of  V.  olivaceus. 

On  comparison  with  the  type  of  ff.  aurantiifrons,  my  specimens 
show,  as  Dr.  Gadow  has  suggested,  that  the  Trinidad  bird  is  not 
separable  from  that  species. 
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Family  HIRUNDINID^.— Swallows. 

25.  Progne     chalybea    (Gm.). —  Martin.      Hirondelle 

NOIRE. 

PrQgne  purpurea  LfeoTAUD,  p,  92. 

Observed  only  at  the  mouth  of  the  Cipero  River,  at  Moruga, 
and  in  the  Monos  Boca.  In  the  two  last-named  localities  it  was 
common  and  was  nesting  in  crevices  in  the  rocky  cliffs. 

26.  Atticora  cyanoleuca  (Vieill.). — Swallow.  Hiron- 
delle A  VENTRE   BLANC. 

HiruitdocyaHBitUca  LfeOTAUD,  p.  90. 

27.  Tachycinetaalbiventris{.ffci/rf.).— Swallow.  Hiron- 
delle A  DOS  VERT. 

flirundo  albivtnltr  LftOTAUD,  p.  91. 

Observed  only  at  the  mouth  of  the  Cipero,  where  it  was  not 
uncommon. 

28.  Chelidon  erythrogaster  (Bodd.).—'B\Kn  Swallow. 
Hirondelle  A  ventre  boux. 

Hirundo  rufa  LfeoTAun,  p.  88. 

29.  Stelgidopteiyx  uropygialis  (Zai/"-.).  —  Swallow, 
Hirondelle  A  ventre  jaune. 

Celyle  uropygialU  LtoTAUD,  p.  94. 

Common  on  the  coast  and  occasionally  seen  at  the  rest-house. 


Family  TANAGRID.E.— Tanagers. 

30.  Procnias    viridis    ///.—  Blue    Mantle.    Cottinga 

BLEU. 

TfTsa  ventralit  L6oTAun,  p.  357. 

31.  Euphonia  violacea  (Z.). — Louis  d'or  simple. 

Tavlor,  p.  %i  ;  LftOTAUD,  p.  306. 

Not  uncommon.  This  bird  easily  takes  first  place  among  the 
limited  number  of  Trinidad  song-birds.  Its  song  is  a  sweet, 
varied  warble,  which  sometimes  is  continued  for  a  minute  or  more. 
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Like  tKe  song  of  Sporophila  grisea,  however,  it  lacks  in  volume 
and  can  be  heard  only  a  short  distance. 

32.  Euphonia  trinitatis  Strickl. — Cravat.     Louis  d'or  A 

CRAVATTE. 

Euphonia  thhrolica  LSotaud,  p.  308. 

33.  Euphoaia  nigricollls    {VieilL). — L()uis  ii'or   A   TtxE 

BLEU. 


34.  Calliste  desmaresti  Gm>'.— Worthless.     Vebt-vert 

A  TfiTE   CACO. 

Tavlor,  p.  83  ;  L£oTAUD,  p.  302. 

35.  Calliste  flaviventris  vieilloti  (5c/.).— Variegated 
Tanager.     Diable  enrhum£. 

Calliste  viti/Utii  Taytx)r,  p.  Sa ;  LfioTAUD,  p.  303. 

Occasionally  seen  in  pairs,  threes  or  fours,  but  by  no  means 
common.  They  are  restless  birds,  and  pass  little  time  in  one 
place  unless  attracted  by  their  food,  which  seemed  to  consist 
largely  of  berries.     I  did  not  bear  them  utter  a  note. 

36.  Calliste  guttata  (d*.).— Tiger  Tanacra.  Arrivant. 
Tavlor,  p.  Bs  ;  L£otaud.  p.  305. 

37.  Tanagra  cana  sclateri  (.5?r/,).— Blue-bird.    Oiseau 

BLEU. 

Tanagra  cOHa  TaVLOR,  p.  83. 

Tanagra  glauta  LfeOTAUD,  p.  393. 

Tanagra  ulateri  RlDCW.  Proe.  U.  S.   N.  M.  VII,  1884,  p.  183. 

A  very  common  species.  They  are  very  active,  restless  birds, 
almost  constantly  on  the  move.  They  seem  to  prefer  trees  having 
little  foliage,  and  alight  on  the  bare  branches,  pausing  only  for  a 
moment  and  then  continuing  their  apparently  objectless  flight. 
Their  call-note,  which  they  utter  when  about  to  take  wing,  is  an 
unmusical,  long-drawn  s-e-e-e-p,  and  their  song  is  made  up  of  the 
same  unattractive  sound. 

On  March  15  I  saw  a  nestling  of  this  species  following  two 
adults,  probably  its  parents. 
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38.  Tanagra     palmanim      melanoptera     (Naril.).— 

PALMISTE. 

Tanagra  melanopttra  TaVLOR,  p.  8z. 

Tanagra  olivascins  LftOTAUD,  p.  395. 

Tanagra  palmar  um  RiDGW.  Proc.  U.  S.  N.  M.  VII,  18S4,  p.  173. 

Very  common.  Pairs  and  small  groups  of  three  to  six  individ- 
uals could  be  seen  at  almost  any  time  during  ihe  day.  They  are 
much  on  the  wing,  and  resemble  Tanagra  c.  sclateri  in  their 
nervous  restlessness. 

They  were  particularly  common  in  the  bois  immortel,  apparently 
feeding  on  the  blossoms.  As  a  rule  they  alight  on  the  tops  of 
leafless  trees,  where  they  hop  actively  from  limb  to  limb,  flitting 
both  wings  and  tail,  and  occasionally  breaking  into  a  chorus  of 
song.  Their  notes  resemble  those  of  sclateri,  and  consist  of  a 
sharp,  metallic  call-note  which  may  be  written  S7t'er,  while  their 
song  is  a  rambling  kind  of  weak,  squeaky  warble. 

39.  Tanagra  cyanocephala  subcinerea  (6'r/.).— Blue- 
headed  Tanagra.     Grosrec  X  tEte  bleu. 

Tanagra  subcittirea  LfeOTAUD,  p,  ag6. 

40.  Ramphocelus  jacapa  inagnirostns(Za//-.). — Silvkr- 

BEAK.       BeC  D'ARGENT. 


Very  common.  Generally  four  or  five  were  seen  together  at 
the  borders  of  second  growth  or  in  the  bois  immortel.  Like  the 
other  Tanagers,  they  are  active,  restless  birds.  The  only  note  I 
heard  is  a  hoarse  cheep,  very  much  like  the  call-note  of  a  Song 
Sparrow  {Melospisa  fasciata).  A  nestling  attended  by  the  parents 
was  seen  on  March  13. 

41.  Piranga rubra (Z/>i«.).— Summer  Tanager.    Cdjtinga 

ROSE. 

Pyranga  ustiva  I.fioTAun,  p.  ago. 

A  specimen  in  the  I.^otaud  Collection. 

42.  Piranga  luemalea  S.  6^  C— Rufous  I'anager.  Car- 
dinal A  GROS-BEC. 

Pyranga  hr/<atica  L60TAIJI).  p.  391. 
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One  specimen,  apparently  of  this  species,  is  in  the  L^otaud 
Collection. 

43.  Phoenicotbraupis  rubra  ( f(«//.).— Cardinal. 


Not  uncommon.  Unlike  the  other  Tanagers,  it  was  never  seen 
in  the  clearings,  but  was  found  only  in  the  forests,  where  it  lives 
near  the  ground.  In  the  subdued  light  of  these  localities  the 
male  appears  to  be  brown  in  color.  Their  call  is  a  sharp,  pebbly, 
clicking  note,  which  sometimes  becomes  a  long,  rolling  call. 
They  are  shy  birds,  and  can  be  approached  only  by  using 
caution. 

44.  Lanio  lawrencei  (^(t/.), 

TathypkoHus  alrieapillus   Lawr.  Proc.  Acad.  Nat.  Sci.  Phila.  1868,  p.  360. 
Lanie  lawrrnrti  ScL.  Ibis,  1885,  p.  271.  PI.  vi,  Fig.  2. 

The  type  of  this  bird,  which  Mr.  Lawrence  definitely  states 
was  killed  by  Mr.  Alexander  in  Trinidad,  still  remains  unique. 
I  follow  Dr.  Sclater  in  placing  it  in  Lanio,  though,  as  far  as  one 
can  judge  from  this  single  immature  specimen,  it  has  little  affinity 
in  color  with  the  members  of  that  genus. 

45.  TachyphOQUS  luctuosus  Lafr.  —  Little  Parson. 
Petit  PfeRE  noir. 

Tathyphimu!  albispecuiarii  LftOTAUrt,  p.  300. 

46.  Tachyphonus  nifus  {Bodd.). — Parson.     PfeRt  noir. 
Taikyphimus    mtlaUucus  Taylor,  p.  8a;  Ridcw.   Proc,   U.  S.  N.  M.  VII, 

1884.  p.  173- 
Tatkypkenus  btaufertkayi  l,6oTAUD.  p,  jgg. 

Very  common.  They  were  generally  seen  in  pairs  which  fre- 
quented the  partial  clearings  and  cacao  groves.  While  perching 
they  maintain  a  constant  nervous  flitting  of  the  wings,  an  action 
which  in  the  male  shows  the  white  lining  of  the  wings  conspicu- 
ously.    The  same  mark  is  seen  when  the  bird  is  flying. 

47.  Cblorospingus  leotaudi  Chapm. 

Chloroijriagui  leolaudi  Chapm,  Auk,  X,  1893,  p.  343. 
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Char.  sp. — Appareatl]r  most  like  C.  ehryiegaiter  Tacz.  in  coloration,  but 
much  smalleT,  and  with  a  lai^r  bill. 

DiscripiiBn  af  Typi  (Coll.  Am,  Mus.  No.  59.051.  female.  Princesiown, 
Trinidad,  Marcb  26,  iSq3  ;  Frank  M.  Chapman). — Crown  and  nape  cinereous, 
washedwith  olive  green  :  back  bright  olive  green  ;  wingsandlail  fuscous,  the 
exposed  margins  of  the  feathers  olive  green  ;  auriculars  cinereous  ;  throat  and 
upper  part  of  the  breast  pale  grayish  white,  rest  of  (he  underparts  bright  yellow  ; 
bill  horu-black  ;  feet  brownish  black.  Wing,  3.40 ;  tail.  3.15  ;  exposed 
culmen.  .50 ;  height  of  bill  at  anterior  margin  of  nostril,  ,»2  in. 

I  have  not  seen  a  specimen  of  C.  chryso^asttr,  described  by 
Taczanowskt  from  Peru.  While  evidently  near  C.  leotaudi,  it 
belongs  in  the  small-billed  section  of  the  genus  {subgenus  Hemi- 
spingus),  and  Taczanowski  remarks  that  it  is  one  of  the  smallest- 
billed  species  of  the  genus.  C.  leotaudi,  on  the  contrary,  belongs 
in  the  large-billed  section,  and  has  a  bill  as  large  as  any  species 
with  which  1  am  familiar.  Compared  with  C.  rubrirostris,  the 
bill  is  thicker,  and  hom-color  instead  of  red  ;  the  cinereous  of 
the  head  does  not  extend  as  far  down  the  nape,  and  the  grayish 
white  does  not  reach  so  far  down  the  breast.  I  have  named  this 
apparently  distinct  species  in  honor  of  the  late  Dr.  L^otaud,  in 
recognition  of  his  devotion  to  the  study  of  ornithology. 

The  specimen  described  was  secured  in  the  forest,  and  was  the 
only  one  observed. 

48.  Saltator  albicollis  fiVjV/.— Gros-bec  tachbt^. 

Sallater  striatipeclm  LfiOTAUD.  p.  286. 

This  species  was  observed  only  on  Monos  Island,  where  it  was 
common. 

49.  Saltator  olivascens  Cab. — Gros-beu, 


A  common  species  at  the  borders  of  the  forest,  where  it  fre- 
quented the  tree-tops.  Its  song  is  unmusical,  but  possessed  of 
decided  character,  and  it  is  rather  singular  that  it  has  not  served 
as  the  basis  for  a  popular  name.  It  may  be  almost  exactly  ex- 
pressed by  the  syllables  pitt-qitit-yoii,  sil-giiat-you,  followed  by 
some  indeterminate  warbling. 
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Family  FRINGILLID^.— Finches, 

Sparrows,  etc. 

50.  Spinus  cucullata  {Swuins.). — Colorado. 

Two  individuals  were  seen  on  Monos  feeding  on  the  fruit 
of  a  large  cactus.      They  are  said  to  be  common  there  at  times. 

This  species  is  given  by  neither  Taylor  nor  I.Sotaud,  but 
'Trinidad'  specimens  are  included  in  the  Catalogue  of  ihe  Birds 
of  the  British  Museum,  Volume  XIl. 

51.  Spiza  americana  (Gw/.). — Dickcissel.    Moinf.au. 

Eufpita  amirieana  Lf.oTAUD,  p.  314. 

There  are  three  specimens  of  this  bird  in  the  L^otaud  Col- 
lection. 

52.  Volatinia  jacarini  splendens  (£/.).— Black  Finch. 
Petit  cici-'z^be  noir. 


Common  in  Hocks  in  the  grasses  of  uncultivated  cacao  groves. 
The  white  shoulder-mark  can  be  seen  when  the  bird  is  on  the 
wing. 

While  en  route  from  Trinidad  to  Grenada  a  female  of  this 
species  boarded  our  steamer.  We  were  then  about  halfway 
between  the  islands.  The  biid  was  in  an  exhausted  condition, 
and  was  caught  without  difficulty.  We  anchored  about  half  a 
mile  off  the  harbor  of  St.  Georges,  Grenada,  where  1  have  no 
doubt  the  bird  went  ashore,  as  I  did  not  see  it  after  leaving  the 
island. 

This  instance  is  of  interest  in  showing  how  certain  South 
American  species  may  have  originally  been  introduced  on  islands 
near  the  mainland. 

53.  Sporophila   gjisea    {Gm.).  —  Grassrii^d.     ^ici-z^be 

GRIS. 

SpiTMophih  itiurmedia  Tavi.oh,  p.  83. 
Sptrmophiia  iinereela  LfeoTAUD,  p.  319. 

Common,  frequenting  the  same  localities  in  which  O.  torridus 
was  found. 

\Fehr«ary.  i8^.\  $ 


34        Bulletin  American  Museum  of  Natural  History.     [Vol.  VI, 

This  was  one  of  the  few  birds  met  with  which  deserves  the 
name  of  songster.  Its  song  is  musical,  varied  and  well-sustained, 
and  reminded  me  of  the  songs  of  both  a  Mocking-bird  and  a 
Canary.  If  this  song  possessed  volume  the  bird  would  lake  high 
rank  as  a  vocalist,  but  unfortunately  it  is  uttered  in  such  a  weak 
tone  that  it  is  not  audible  more  than  loo  feet.  Furthermore,  the 
bird  does  not  seem  to  sing  frequently,  and  its  song  is,  therefore, 
apparently  unknown  to  the  natives. 

54.  Sporophila   lineola  trinitatis  {S/iarpe).—GRhssBit-^. 

^igi-ZfcBE    A    CkAVATTE   NOIRE. 
Spermophila  bouvnmoides  LfiOTAUD,  p.  318. 

55.  Sporophila    gutturalis    (Licht.).—  Grassbikd.     ^ict- 

ZtBE  A  VENTRE  JAUNE. 
Sfermaphiia gulluralii'LtoTWii,  p.  321. 
Observed  on  five  occasions. 

56.  Sporophila  minuta  (Z.).  —  Grassbird.    t;:ici-zftBE  A 

VENTRE   ROUX. 

Spirmophita  minuta  Taylor,  p.  83  ;  LftoTAun,  p.  322. 

There  was  comparatively  little  ground  near  the  rest-house 
suitable  for  Finches,  and  this  species  was  observed  on  five  oc- 


57.  Oryzoborus  torridus  {Scop."). — ^ici-zfeBE  A  dos  noir. 

Pitylus  torridus  lA.OtWTt,  p.  283. 

Common  near  the  borders  of  low,  bushy  second- growth,  in 
which,  on  being  alarmed,  it  sought  refuge.  When  perched  it 
frequently  flits  its  wings  in  a  quick,  nervous  manner,  and  this 
action  displays  conspicuously  their  white  under  surface,     i  heard 

no  call-note  or  song  from  this  species. 

58.  Oryzoborus  crassirostris  {6^;h.).— Grassbird.     Gros 

^igi-ZfcBE    NOIR. 

Sfermophila  crassirostris  L60TAUD,  p.  316, 

Only  one  was  secured. 
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Family  ICTERID^.— Blackbirds,  Orioles, 
Cassiques,  etc. 

59-    Ostinops  decutnanus  {Pail.). — Cassique.     Cacique 

HUPPfi. 

Oslini>pt  cristatui  Taylor,  p.  83. 
Cacicus  crislalui  L60TAUD,  p.  37I. 

Locally  common  in  the  forests.  The  life-history  of  this  species 
would  no  doubt  fill  a  volume.  It  is  a  bird  of  marked  character, 
and  its  notes  and  habits  are  of  more  than  usual  interest.  There 
were  no  birds  resident  in  the  immediate  vicinity  of  the  rest-house, 
and  for  this  reason  I  had  no  opportunity  to  study  the  species 
closely.  During  March  and  April  they  were  nesting.  Their  nests 
were  generally  placed  at  the  extremity  of  the  upper  branches  of 
forest  trees.  In  riding  from  the  rest-house  through  the  forest  to 
Moniga,  a  distance  of  twelve  miles,  I  saw  some  fifteen  trees 
bearing  nests  of  Ostinops,  all  of  which  were  apparently  occupied. 
One  tree  held  twenty-six  of  these  long,  pendulous  structures, 
and  in  addition  six  nests  of  Cassicus.  The  largest  nest  I  meas- 
ured was  four  feet  in  length.  In  building  them  the  birds  seem 
to  work  from  the  inside.  They  enter  the  holes  very  quickly,  in 
reality  flying  into  them, 

Henry  C.  Warner,  Esq.,  the  Warden  of  Savanna  C.rande,  who 
has  had  many  years  experience  in  Trinidad  forests,  called  my 
attention  to  the  fact  that  these  birds  nearly  always  place  their 
nests  upon  a  tree  having  a  smooth  bark,  and  I  noted  only  one 
exception  to  this  apparent  rule.  The  object  of  the  birds  in 
selecting  trees  of  this  nature  is  presumably  to  find  security  from 
the  attacks  of  tree-snakes  or  nest-robbing  mammalia. 

The  notes  of  these  birds  are  among  the  strangest  1  have  ever 
heard.  Many  of  them  suggest  the  singular  vocal  performances 
of  the  Great-tailed  Grackle  {Quisodus  maeroiirus').  They  squeak, 
squawk,  quack,  chuckle  and  whistle  in  indescribable  ways.  The 
male,  bending  his  head  low  and  ruffling  his'  plumage,  utters  a 
long-drawn,  creaking  call,  which  resembles  the  sound  produced 
by  chafing  trees  in  a  gale.  Then  he  strikes  his  wings  together 
over  his  back,  producing  a  crackling  sound  like  the  snapping  of 
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branches.  Other  notes  are  as  mellow  as  those  of  a  cuckoo-clock. 
When  flying  their  rapid  wing-beats  sound  like  the  paddles  of  a 
distant  side-wheel  steamer  striking  the  water. 

Their  favorite  food  consisted  of  the  fruit  of  the  '  agalee '  or 
'cupey'  tree. 

60.  Cassicus  persicus  (Z.).— Cornbird.     Merle  A  crou- 

PION  JAUNE. 

Taylor,  p.  84  ;  LftoTAiiD,  p.  273. 

This  species  wait  found  in  about  the  same  numbers  as  Ostineps 
decumanus,  which  it  resembles  in  habits.  Its  notes  are  somewhat 
similar  in  chiracter  to  those  of  that  species,  but  are  easily  dis- 
tinguishable. Its  nests  are  much  smaller  than  those  of  Osfinops, 
and  measure  about  one  foot  in  length.  Young,  just  frc»m  the 
nest,  were  seen  March  to,  but  the  species  was  still  nesting  late  in 
April. 

61.  Icterus  xanthornus  (6^»;.).— Carouge. 

Tavlor,  p.  84  ;  LtoTAUD,  p.  275, 

Common  about  cacao  groves  and  partial  clearings.  They  are 
particularly  fond  of  the  blossoms  of  the  banana,  and  also  fre- 
quent the  blooming  immortel  trees.  Their  song  consists  of  six 
high  flute-like  notes,  but  they  rarely  sing  more  than  two  notes  at 
a  time.  Their  call-note  is  a  sharp,  harsh  weet,  weet.  Several 
nests  seen  on  Monos  Island  were  pendulous,  one  fool  in  length, 
and  were  placed  about  twenty-five  feet  from  the  ground. 

62.  Molothrus  atro-nitens  (CaA).— Little  Black  Stare. 
Petit  mkrlk  noib. 

Afplolhrus  bonari/Hsis  I.foiTAUli.  p.  277. 

Not  common.  The  note  of  the  male  is  a  bubbling  twitter, 
sufficiently  like  that  of  M.  ater  to  show  at  once  the  generic  rela- 
tionship of  the  singer. 

63.  Agelaius  icterocephalus  (Z.).— Yellow-headed  Ca- 
ROUGE.     Merle  A  t6te  jaune. 


Seen  only  at  the  mouth  of  the  Cipero. 
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64.     Liestes    g:uianensis    (Z.).  — Soldier-bird.     Rouge- 
gorge. 


A  few  were  seen  at  the  mouth  of  the  Cipero. 

65.  Quiscalus  lugubris  Swains.— "i^imuMi  Boat-tail. 
Merle  A  queue  en  bateau. 

Tavlob.  p.  84. 

Quiscalus  barila  LiVTAUD,  p.  36S. 

This  bird  was  taken  only  at  the  mouth  of  the  Cipero. 

66.  Cassidix  oryzivora  (Gw.).— Black  Corn-bird.     TaI- 

RICO. 
Seapkidurusatlr'LtaTHi.VD,  p.  169. 

Not  uncommon  in  or  near  cornfields.  The  only  note  1  heard 
was  of  a  cracked,  reedy  character.  An  adult  male  in  full  breed- 
ing plumage  has  the  feathers  of  the  sides  of  the  neck  much 
lengthened,  forming,  when  erected,  a  ruff  an  inch  in  length. 

Family  TYRANNID^.— Flycatchers. 

67.  Fluvicola  pica  (>9fi/(/.).— Widow.     Veuve. 
Taylor,  p.  85  ;  LIotaitd,  p.  205- 

Common  at  the  mouth  of  the  Cipero,  but  only  a  few  were 
observed  near  the  rest-house,  where  they  frequented  the  vicinity 
of  brooks  in  the  forest.  Tliey  seemed  to  be  silent  birds,  and  on 
no  occasion  did  I  hear  them  utter  a  note. 

68.  Amndinicola  leucocephala  (Z.). — White-  headed 
Widow.     Veuve  A  t£te  blanche. 

LfiOTAUD,    p.  207. 

Two  were  observed  at  the  mouth  of  the  Cipero. 

69.  Platyrhynchus  mystaceus  insularis  /*//(■«.— Broad- 
bill.      GOBE-MOLCHE  A  BEC  PLAT. 

Phslyrhynchus  cancTomus  L60TAUD.  p.  243. 

A  rather  rare  species.      It  frequents  the  denser  undergrowth  in 
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the  forests,  where  even  on  the  brightest  days  a  semi-gloom  jjre- 
vails.     Its  note  is  a  sharp,  unexpectedly  XowApeek. 

The  nature  of  this  iiird's  haunts  suggests  that  its  remarkably 
broad  bill  and  large  mouth  may  assist  it  in  catching  insects,  and 
that  they  are  thus  analogous  to  the  lar<re  mouth  and  rictal  bristles 
of  the  ninht-feeding  Caprimulgida;. 

70.  Mionectes  oUvaceus  Lavr. — Gobf.-mouche  vert. 

ElaBta  slriali«>llis\..i.'nKV\i,  p.  238. 

There  is  one  specimen  in  the  l.eotaud  Collection.  I  have 
compared  it  with  the  type  of  M.  olivaccus  l.awr. 

71.  Mionectes  oleagineus  (Z/VA/.).— (Jobk-mouchk  rous- 

KATRG, 

Tavijir,  p.  85. 

Elaniit  oleoginea  l.ftdTAl'D,  p.  235, 

A  not  common  species,  frequenting  second -growth. 

72.  Myiopatis  semifusca  (Scl.). 

Phyllomyias  srmifusia  Tavlok,  p.  86. 

I  found  this  species  only  on  Monos  Island. 

73.  Ornithion  pusillum  {Cab.). — Petit  Tillon. 

Camptoslpma  imhtrbr  Tavloh,  p.  86. 
Myiepalis  pusilla  LtoTAim.  p.  234. 

Not  common.  It  seems  to  be  more  of  a  gleaner,  like  the 
Vireos,  than  a  typical  Flycatcher.     Its  note  is  a  musical  tee-00. 

74.  Elainea  g^aimardi  (i/'Orfi.).  —  Petit  Tillon  A  huppe 

BLANCHE, 

Rlaiiiafallax  LfioTAim,  p.  236. 

A  common  species  in  the  forests,  second-growth  and  cacao 
groves.  Its  callisasoft/«-<(-Hw,  which  might  be  easily  mistaken 
for  that  of  Conlopus  vireits. 

75.  Elainea  pagana  (Z(i-/;/.).— White-tufted  Petcharv. 
Tillon. 

TavLiih,  p,  S6. 

Myiobius  marlinicus  L60TAUD,  p.  124. 

A  very  common  species  at  the  borders  of  the  forests  and  in 
the    cacao  groves.     It  is  an  active  bird,  and    with    crest  erect 
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seems  to  be  constantly  on  the  alert.  Its  notes,  consisting  of  a 
hoarse,  scolding  whistle,  followed  by  a  Phoebe-like  chattering, 
are  frequently  iiltered.  It  is  by  no  means  a  typical  Flycatcher, 
but  seems  to  feed  quite  as  much  on  fruit  as  on  insects.  A  female 
shot  on  April  14  was  laying. 

76.  Legatus  albicollJS  (Viei/l.).  —  Black -bamieu   Pet- 

CHARV.       GOBK-MOUCHE  A    BANPKAU. 

Myiebiut  Uueofhaiui  I.60TALID,  p.  317. 

There  is  one  specimen  in  the  L^otaud  Collection. 

77.  Sublegatus  glaber  Scl. 
Found  only  on  Monos  Island. 

78.  Myiozetetes  sulpbureus(5;*i>). 

One  of  two  specimens  seen  at  La  Brea  was  taken. 

79.  Rhynchocyclus    flaTiventris  (/F/VA  — Broau- bill. 

GOBE-MOUCHF,  A  DOS  VERT. 
Plalyhynchus  Jtavivealris  L60TAUU,  p.  247. 

A  common  inhabitant  of  the  forests  and  second-growths,  where 
it  frequents  the  lower  trees.      Its  note  is  a  loud,  high  s-r-e-e-e-p. 

80.  Rbyncbocyclus  sulphiirescens  {Spix). — Broad-bill. 

TiLLON  A  LAKGE  BEC. 

PlatyrhyncAus  irqHiiKKlialh  LioTAUU,  p.  345. 

Not  uncommon  in  the  forests. 

A  nest  of  this  species,  found  April  17,  is  a  remarkable  struc- 
ture. It  is  composed  of  leaf-stems,  vegetable  fibres  and  black 
rootlets  woven  firmly  together,  and  was  hung  from  near  the  end 
of  a  slender  branch  about  fifteen  feet  from  the  ground.  It  is 
twelve  inches  in  length  and  five  in  width  at  its  widest  part.  The 
outline  of  one  side  is  nearly  straight,  of  the  other  convex.  The 
curve  of  this  side  meets  an  imaginary  perpendicular  line  drawn 
from  the  upper  to  the  lower  end  of  the  nest,  two  inches  from  the 
lower  end,  and  is  then  continued  in  a  line  parallel  to  the  other 
side,  bul  three  inches  from  it.  The  lower  end,  therefore,  forms  a 
neck  two  inches  in  length  and  two  in  internal  diameter,  which 
constitutes  the  entrance  to  the  nest,  while  the  nest  itself  is  placed 
in  the  convexity  of  the  curved  side.     The  plan  of  the  structure 
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is  therefore  similar  to  that  seen  in  the  nests  of  some  Weaver- 
birds,  but  is,  as  far  as  1  know,  unique  among  the  Flycatchers. 
Its  object  is  obviously  proteciion  from  the  attacks  of  tree- 
snakes  and  nest-robbtng  opossums. 

When  found  it  was  not  quite  completed,  and  both  birds  were 
present,  though  only  one  seemed  to  be  at  work.  They  entered 
the  tubular  mouth  of  the  nest  in  full  flight,  but  with  such  un- 
erring aim  that  their  passage  caused  the  structure  t<i  sway  but 
slightly. 

81.  Pitangus  sulphuratus  (Z.)  —  Qu'est-ce-qu'il-dit  A 
BEC  £troit. 


This  species  is  one  of  the  commonest  and  most  generally  dis- 
tributed birds  of  Trinidad.  It  is  a  very  noisy  bird,  and  its 
rather  harsh  call,  from  which  it  receives  its  local  name,  with  other 
rolling,  chattering  notes,  are  among  the  most  characteristic 
sounds  of  the  Trinidad  bird-world.  It  is  one  of  the  first  birds 
to  call  in  the  morning  and  the  last  to  be  heard  at  night.  The 
notes  of  the  first  caller  are  the  signal  for  a  chorus  of  Qii'est-ce- 
qu'il  liiis.  which  echo  from  every  side.  Their  favorite  haunts  are 
the  more  open  growths  or  partial  clearings,  and  they  are  always 
to  be  found  in  the  cacao  groves.  Here  they  place  their  nests  in 
the  main  crotch  of  the  immortel  trees  at  a  distance  of  about 
twenty  feet  from  the  ground.  'J'lie  nesting  season  is  evidently 
along  one.  On  my  arrival  I  foimd  completed  nests,  and  new 
ones  were  being  made  at  the  time  of  my  departure.  They  are 
large  structures,  composed  of  fine,  dry  grasses  rather  loosely  put 
together,  an<l  are  arched  over,  the  entrance  being  on  one  side. 
Both  sexes  work  in  their  construction,  and  I  have  seen  one  bring 
material  to  its  mate  who  was  on  the  nest  adjusting  it. 

'Three  specimens  of  this  bird  are  clearly  referable  to  Pitangus 
siil[>huratus  rather  than  to  P.  derbianus  rufipermis.  'The  tail 
feathers  have  only  a  very  slight  margin  of  rufous  on  their  outer 
webs,  while  on  the  primaries  this  color  does  not  reach  to  the 
vane  of  the  feather.  These  parts  are  therefore  less  marked  with 
rufous  than  in  the  northern  P.  derbianus.    It  is  obvious  then  that 
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the  birds  cannot  be  referred  to  P.  d.  rufipennis,  in  which  the 
rufous  markings  reach  the  maximum.  For  comparison  with  the 
Trinidad  specimens  I  have  had  numerous  examples  of  derbianui 
from  Mexico,  one  of  P.  d.  rufipennis  from  Bogota,  and  two  from 
Santa  Martha,  while  of  P.  sulpkuratus  I  have  one  specimen  from 
each  of  the  following  localities :  El  Pilar,  Venezuela  ;  the  Esse- 
quibo  River  ;  and  Cayenne  (the  type  locality). 

82.   Myiodjrnastes  audax  (Cw.).~Pipiki. 


Not  uncommon  in  pairs  in  the  forests.  Its  note  is  a  harsh 
chatter. 

83.  Megarbyncbus  pitaagua  (Z.).— Qu'Esr-cE-gu'iL-mT 

A  BEC  LARGE. 

Taylor,  p.  86. 

MegarkyiKkus  chrysogasttr  LtoTAUP,  p.  208. 

Apparently  not  common.  Its  notes  are  a  hoarse,  chattering 
whistle,  easily  recognizable  from  those  of  Pilartgus suiphuratus. 

84.  Myiobius   nsevius  (Bodd.). — V'ellow-cblsted    Pet- 

CHARV.       GoBE-MOUCHE  A  HUPPE   JAUNE. 

Myishiui  crysBCips  LfiOTAl'D,  p.  322. 

Not  uncommon.  Unlike  other  Flycatchers  it  did  not  frequent 
the  forests  or  second-growths,  but  preferred  brush-lots  or  grass- 
grown  fields,  choosing  much  the  same  locations  in  fact  as  Synal- 
laxis  lived  in.  The  nature  of  its  haunts  suggests  protective 
caloration,  as  the  explanation  of  this  bird's  rather  unusual  color. 
The  brown  of  its  upper  surface  rendered  it  much  less  conspicu- 
ous than  the  green  color  of  the  tree-haunting  Flycatchers  would 
have  done.  It  generally  perched  near  the  ground  and  remained 
quiet  for  many  minutes,  while  uttering  its  simple,  rolling,  twitter- 
ing notes 

85.  Erapidochanes  cabanisi  {Uoiaud).  —  \.i:i>-xKKQ'9, 
Petcharv. 

EmpiJenax  cabanisi  L60TAUD,  p.  132  ;  Sci.ATKR,  Ibis,  1867,  p.  108. 

Ochlkaea  arinatea  SCL.  &  Salv.  P.  Z.  S   1S77,  p.  20. 

EmpidochaiKS arcnaiiui  ScL.  Cat.  Bds.  Brit,  Mus.  XIV,  1868,  p.  217. 
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I  found  this  s|>ecies  only  on  Monos  Island,  where  it  is  not 
uncommon. 

An  examination  of  L^otaud's  specimens  shows  that  his  Empi- 
donax  eabanisi  is  the  same  as  Sclater  and  Salvin's  Empidockanes 
arenaceus,  and  as  I.^otaud's  name  has  ten  years'  priority,  it  must 
replace  the  one  subsequently  given. 

An  Empidodianes  from  Tobago  in  the  American  Museum  Col- 
lection is  apparently  so  distinct  from  the  Trinidad  species  that  I 
have  no  hesitation  in  describing  it  as 

86.  Empidochanes  eabanisi  canescens,  subsp.  nov. 

Char,  j^.— Similar  to  E.  eabanisi,  bul  upperparts  grayish  brown  wilhoul  any 
tinge  of  greenish  or  yellowish  :  wing-ooverts  much  paler,  and  underparls  with 
scarcely  a  trace  of  yellowish. 

Descripiion  of  Type  (Coll.  Am.  Mua.  No.  42.760  bii,  male.  Tobago,  May  ; 
Ober). — Upperparts  dull  grayish  brown,  becoming  browner  on  the  rump  :  tail 
of  nearly  llie  same  ccJor  as  the  back,  the  outer  webs  of  the  feathers  with  slight 
brownish  margins  :  wings  somewhat  darker  than  the  tail,  the  outer  edge  of  the 
first  primary  and  of  the  secondaries  margined  with  sandy  grayish,  the  lesser 
and  greater  coverts  tipped  with  pale  isaticlline  :  a  white  siiperciliarj'  line  :  auri- 
culars  grayish  :  throat  dirty  white,  breast  grayi^  :  Iwlly  white,  with  an  almost 
imperceptible  yellowish  suffusion  ;  flanks  grayish. 

For  comparison  with  the  typt;  I  have  two  specimens  of  fifAi- 
«w  from  Trinidad,  and  one  from  Venezuela.  The  Venezuelan 
specimen  is-practically  identical  with  those  from  Trinidad. 

87.  Empidonax  lawrencei  -^//cw.— Green ish-hellied  Pet- 

CHARV.       (loBE-MimCHE  A  POITRINE  VEKDStRE. 

Al-LF-N,  Bull.  Am.  Mus.  Nat.  Hist.  II,  1889,  p.  150. 

Myiaiius  fiavivenlris  \Aiyr,\mi,  p.  22g. 

Oelhaiaflavivenlris  I.AWR.  Ann,  N.  Y.  Acad.  Sci,  IV,  1887.  p.  60. 

Not  uncommon,  but  confined  exclusively  to  the  forests.  Its 
note  is  described  in  my  journal  as  pee,  re-dee,  dee-der-dee,  given 
with  a  kind  of  purling  .sound. 

Comparison  with  the  unique  ty|)e  of  E.  lawreneei  shows  that 
my  specimens  should  be  referred  to  that  species,  the  habitat  of 
which  has  been  before  tinknown.  Tli»  relationships  of  this  bird 
have  been  discussed  by  Dr.  Allen  (1.  c). 
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88.  Contopus  brachytarsus    (.SV/.). — Buff-bellikd  Pet- 

JHARY.      GOBE-MOUCHE  A  VKNTRF,  JAUNATRE. 


A  common  species,  particularly  interesting  lo  me  because  of 
its  resemblance  in  coloration  to  our  C.  virens.  This  resemblance 
is  so  close  that  Dr.  Sclater  remarks  :  *'  In  some  cases  it  is  difficult 
to  discriminate  between  this  species  and  dwarfed  or  immature 
examples  of  C.  virens."  in  life,  however,  the  two  species  would 
never  be  confounded.  C.  virens,  as  is  well  known,  is  a  bird  which 
frequents  higher  trees  of  the  woods,  where  its  musical  pee-a-wee 
is  a  characteristic  sound.  C.  brachytarsus,  on  the  other  hand, 
was  not  found  in  the  forests,  but  favored  more  open  growths, 
cacao  groves  being  favorite  resorts.  Here  it  perched  near  the 
ground.  I  rarely  saw  it  higher  than  twenty  feet,  while  its  call 
is  an  unmusical,  low  rolling  twitter. 

On  April  14  a  pairwere  seen  building  a  nest  ona  bois immoi tet, 
about  twenty  feet  from  the  ground. 

89.  Myiarchus  tubercuHfer  (d'Orb.  &■  La/r.). — Foolish 
Petcharv.     Gobe-mouchk  brun. 

Tyraanui  tubirculifir  d'Ohb.  &  Lakb.  Syn.  Av.  I,  p.  43. 

MyiarcAus  luirrculifer  Bf.RL.  Ibis.  1883,  p,  141. 

Myiobius  siolidus  [.^OTAun,  p,  221. 

Slyiarehus  tricolor  Pelz.  Orn.  Bras.  i86g,  p.  182. 

Afjriarchus  gracilireitrit,  ibid.  p.  183. 

Myiarchut  coalei  RlD<;w.  Proc.  U.  S.  N.  M.   IX.  1886,  p.  521  {type  examined). 

Myiarchus  nigriceps  ScL.  Cat.  Bds.  Brit.  M«s.  XIV,  1888.  p.  258(111  part). 

A  laying  female  taken  April  24  was  the  only  one  observed. 

Comparison  shows  this  specimen  to  be  the  same  as  Myiarchus 
coalei,  the  type  of  which  Mr.  Ridgway  has  kindly  loaned  me. 
Both  birds  agree  with  a  Myiarchus  collected  by  Goering  at 
Merida,  Venezuela,  and  labeled  by  Countvon  Berlepsch  "Myiar- 
chus tubercuHfer  Lafr.  &  d'Orb."  The  same  ornithologist  has 
examined  the  type  of  coalei,  and  on  the  back  of  the  label  I  find 
the  pencilled  identification,  "  =Myiarclius  tubercuHfer  l.afr.  & 
d'Orb." 

Dr.  Sclater  (Cat.  Bds.  Brit.  Mus.,  XIV,  p.  259),  who  has  examined 
d'Orbigny'a  specimens  of  tubercuHfer  in  the  Paris  Museum,  con- 
siders them  to  belong  to  either  Myiarchus  atriceps  or  M.  tiicolor. 
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In  size,    however,   judging    from    d'Orbigny's    description,    they 
would  seem  to  agree  more  closely  with  the  latter. 

Count  von  Berlepsch  has  examined  Von  Pelzen's  types  of  M. 
tricolor  and  M.  gracilirostris,  and  concludes  that  both  are  identi- 
cal with  tuberculifer  of  d'Orbigny,  a  name  which  he  would  apply 
to  the  birds  with  a  sooty-black  or  brownish  cap,  "found  in 
New  Granada,  Venezuela,  [Trinidad],  Guiana,  Eastern  Ecua- 
dor, Brazil,  and  Bolivia,"  restricting  the  name  ni^riceps  of  Sclater 
to  the  (i/ai-^-caiiped  birds  of  Western  Ecuador,  Peru,  and,  I  may 
add,  Panama.  Comparisons  of  specimens  from  Panama  (Gal- 
braith)  and  Quito  with  those  from  Venezuela  and  Trinidad  con- 
vince me  of  the  correctness  of  Count  von  Berlepsch's  deter- 
minations. 

90.  Myiarchus   tyrannulus  {/)/«//.).— Black-billed  Pet- 

CHARV.       OlSEAU  FOU. 
Myiarrhus  fcrox  Tavi.or,  p.  87. 
Styiebiui  iiigrie-rpi  I.6otai'[),  p.  131. 

Rare  at  the  rest-house,  where  I  observed  it  on  only  two  occa- 
sions, but  common  on  Monos  Its  song  is  markedly  different 
from  that  of  M.  c  initiis. 

91.  Tyrannus  melanchoHcus  satrapa  {Licht.). — Qu'est- 
CF.-gii'iL-oiT  A  t6te  gkisf,. 

Tyrannui  melmtkeluus  Tavlor.  p.  87  ;   RlDGW.  Proc.   U.  S.   N.   M.   VII, 

1884,  p.  17J. 
Tyrannus  mrtienlh  el  T.  voaferans  LfeoTAiri,  p.  213. 

Common  ;  frequenting  clearings  and  the  more  open  growth. 
Its  favorite  perch  was  on  the  wires  of  a  telegraph  line  which  ran 
through  the  forest  to  Moruga,  and  il  seemed  to  be  the  only  spe- 
cies which  regularly  used  them.  Its  call  is  a  long,  twittering, 
Kingbird-like  roll. 

Dr.  .Allen  has  recently  discussed  the  relationships  of  this  bird 
(Bull.  .\m.  Mus.  Nat.  Hist.,  IV,  1892,  p,  349). 

92.  Tyrannus   rostratus    Sd.  —  Qu'Ksr-cF.-Qu'iL-DiT    .\ 

VENTRF,  HLAKC. 

Tavu.h.  p.  87. 

Tyrannus  mas;niroslris  L&iTAlili,  p.  215. 

93.  Milvulus  tyrannus  (Z.).  —  Swallow-iaileu  Fly- 
catcher.     LONCUE-QUEUE. 

L60TAUI1,  p.  217. 
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Family  PIPRID^.— Manakins. 
94.   Pipra  aurocapilla  (//VA/.).— Manakin  A  t£te  d'oh. 


This  beautiful  little  bird  is  not  uncommon,  and  a  few  were 
observed  nearly  every  day.  They  were  generally  found  on  a  low 
tree  bearing  small  berries,  which  grew  at  the  border  of  the  forest 
just  back  of  the  rest-house.  They  took  these  berries  as  Trogons 
do,  by  flying  at  them  and  picking  them  off  while  on  the  wing. 
They  also  feed  on  insects,  which  Ihey  capture  after  the  manner 
of  Flycatchers,  One  male  passed  the  entire  day  among  the 
rafters  at  the  rest-house.  He  seemed  perfectly  at  home,  and  flitted 
from  one  perch  to  another  while  in  pursuit  of  the  insects  gathered 
there. 

Their  note  is  a  short,  sharp  twitter,  not  frequently  uttered. 

95.    Manacus  manaCus  (Z.).-  Washerwoman.    Casse-noi- 

Ckiramackifris  manacui  Tavijjb,  p.  87. 
Fipra  gutluralis  LfioTAi:!),  p.  253. 

A  not  uncommon  species.  They  were  generally  found  in  and 
at  the  borders  of  the  forests,  where  they  haiini  the  lower  growth 
of  bushes.  They  were  frequenlly  found  in  small  companies  of 
four  to  six  individuals.  Their  chief  food  seemed  to  be  small 
berries,  which  they  picked  while  on  the  wing,  thus  resembling 
Pipra  aurocapilla  in  feeding  habits. 

This  bird  possesses  unique  gifts  as  a  musician.  It  produces 
no  less  than  four  different  sounds  in  as  many  different  ways, 
The  first  is  vocal,  and  consists  of  a  short,  sharp  twitter,  very  much 
like  that  uttered  by  P.  aurocapill-j.  The  second  is  presumably 
made  by  snapping  the  mandibles  together.  It  can  be  closely 
imitated  by  quickly  breaking  a  dry  twig  about  the  size  of  a  lead- 
pencil.  This  is  heard  only  when  the  bird  is  on  the  wing.  The 
remaining  two  sounds  are  produced  by  the  wing-quills.  I  find 
them  described  in  my  journal  as  follows  r  "  The  presence  of 
Manacus  is  as  frequently  announced  by  the  bird's  whirring,  buzz- 
ing flight  as  by  a  sight  of  the  bird  itself.     This  sound,  which  can 
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be  easily  heard  at  a  distance  of  fifty  feet,  seems  to  accompany 
even  the  shortest  flight..  .  .The  whirring  is  apparently  occasioned 
by  the  four  outer  attenuate  primaries,  as  in  other  birds  having 
feathers  of  this  description.  The  buzzing,  however,  appears  to 
be  produced  in  an  entirely  different  manner.  The  same  sound 
can  be  made  by  simply  opening  and  closing  the  wing  of  a  freshly- 
killed  bird.  This  action  causes  the  edge  of  the  wide,  stiffened 
outer  margins  of  each  secondary  to  rub  over  the  inner  margin  of 
the  feather  next  to  it.  The  result  is  a  slight  grating  sound  of  the 
same  character,  but  of  course  lower  in  tone  than  the  buzzing 
produced  by  the  bird  in  flying." 

I  afterwards  held  wounded  birds  by  the  bill,  and  in  fluttering 
their  wings  they  made  both  the  whirring  and  the  buzzing  sounds. 

Being  thus  so  singularly  gifted,  Manacns,as  might  be  expected, 
proved  an  exceedingly  interesting  bird.  I  regret  that  I  could  not 
determine  the  significance  of  the  snapping  sound,  which  is  ap- 
parently reserved  for  special  occasions.  I  heard  it  only  when  a 
number  of  the  birds  were  together,  when,  evidently  animated  by 
the  same  motive,  they  hopped  and  flitted  about  in  the  under- 
growth. 

Such  a  scene  is  described  in  my  journal  under  date  of  April 
S  :  "An  interesting  bit  of  bird-life  had  for  its  actors  four  Mana- 
kins  {Manacus),  Three  were  in  adult  male  plumage,  the  fourth 
was  in  female  plumage,  but,  to  my  surprise,  proved  on  dissection 
to  be  an  immature  male.  The  birds  were  in  the  lower  bushes  at 
the  edge  of  the  forest.  They  were  all  uttering,  in  an  excited 
way,  their  sharp,  twittering  call,  at  the  same  time  they  were 
jumping  back  and  forth  from  bush  to  bush,  buzzing  and  whirring 
at  every  wing-stroke,  and  frequently,  with  each  jump,  making 
the  sharp  snapping  sound.  Sometimes  two  birds  would  engage 
in  what  seemed  a  desperate  combat;  at  others,  the  activity  of 
all  would  reach  a  maximum,  and  the  result  was  the  strangest 
chorus  of  bird  '  music "  1  have  ever  heard." 

Family  COTINGID.E.— Cotingas. 

96.  Tityra  cayana  {_£■). — Blackcap.     B^n^dictin. 
L£uTAUU,  p.  33g. 
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Not  common.  I  found  U  only  in  the  forests,  where  it  fre- 
quented trees  bearing  fruit,  on  which  it  fed.  The  only  note  I 
heard  was  a  loud,  reedy  cack,  not  unlike  that  which  can  be  pro- 
duced with  a  duck-call. 

97.  Pachyrhampbus  albogriseus  Sd. 

Tavloh,  p.  87. 

98.  Pachyrhampbus  niger  Spix.  —  Black  Habdbeak. 
Becdu. 


Not  common.     It  seemed  to  favor  second-growths. 

99.  Chasmorhynchus  variegatus  (Gw.).— Bell -biro. 
Cong.     Capucin.    Campanero. 

Chasmorhynckvs  niveus  Tayi.or,  p.  98. 

ChasmerhyncAus  fariigatui  SCL.  Ibis,  1866,  p,  407  ;  iHd.    1S67,  p.  108. 

Precnioi  varUgala  LtoiAUD,  p.  859. 

Procniai  nivea  LtOTALiD.  p.  261. 

As  Or,  Sclater  remarks,  there  is  doubtless  but  one  species  of 
Bell-bird  in  Trinidad.  Mr.  Taylor's  record  was  not  based  on 
specimens  of  niveus,  nor  are  there  specimens  of  this  species  in 
the  L^otaud  Collection. 

From  many  sources  1  was  told  that  the  Campanero  was  fre- 
quently heard  in  the  Moniga  forests.  1  made  several  trips  to 
localities  said  to  be  favored  by  it,  but  was  not  fortunate  enough 
to  meet  with  one. 


Family  DENDROCOLAPTID.E.— Wood- 
creepers,  OVENBIRDS,   ETC. 
lOO.  Sclenirus  albigularts  Swains. 

On  three  occasions  1  met  with  single  individuals  of  this  bird. 
They  were  on  the  ground  in  the  forest,  and  uttered  sharp,  metal- 
lic notes  of  alarm. 

loi.  Sjmallaxis  cinnamomea  ((^m,).— Guiouti  ues  joncs. 

Syna/laxij  ruficauda  l.CoTAUU,  p.  155. 

This  species  was  met  with  only  at  the  mouth  of  the  Cipero  River, 
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102.  Synallaxis  albescens  TVmw.    Guiouti. 

Synallaxis  rufieapitia  I.toTAUD,  p.  153. 

A  not  uncommon  species  in  the  tall  grasses  of  some  unculti- 
vated cacao  groves  or  clearings.  It  clings  to  the  grass  stalks  in  a 
manner  which  reminds  one  of  a  Marsh  Wren.  Its  song,  which 
is  uttered  with  great  persistency,  consists  of  two  wheezy  notes 
twice  repealed,  ihus  :  wir-cliee,  wir-cltee.  On  being  alarmed  it 
has  a  sharp  rolling  twitter. 

The  immature  bird  of  this  species  differs  from  the  adult  in 
lacking  the  rufous  cap  and  wing-coverts,  and  in  being  washed 
with  brownish  below. 

103.  Sjrnallaxis  terrestris /a// — Guiouti  \  corgegtnga. 

Synallaxis  lincramns  L60TAUI),  p.  15a. 

104.  Xenops  rutilus  Lichi. — Petit  Grimpeub. 

Taylor,  p.  85  ;  L6otaud,  p.  156. 

105.  Dendrocincla  merula  meruloides  (Z«//-.).— Little 
Cacao  Insect-pecker.     Petit  Mangeuk  de  cacao. 

Dendrocops  meruhiilri  L60TAUD,  p.  167. 

A  common  species  in  the  forests  and  cacao  groves,  where  it 
resembles  a  Creeper  inhabits.  It  is  apparently  a  very  silent  bird; 
the  only  notes  I  heard  from  it  were  a  low  diuh,  chiili. 

106.  Dendrocolaptes  altirostris  Z/i>/an<i'.— Charpentier 

A  BEC  COUKBE. 

LfeoTAun,  p,  166. 

The  type  of  this  species,  according  to  Leotaud,  was  submitted 
to  Lafresnaye,  who  considered  it  a  valid  species.  It  is  not  now 
represented  in  the  Leotaud  Collection. 

107.  Dendromis    susurrans    (Jard.).—  Cacao    Inseci- 

PECKER.       MaNGEUR  I>E  CACAO. 

Tavi.or,  p.  85, 

Nasica  lussurans  l.ftoTAl'D,  p.  (60, 

Common.  It  frequents  the  forests  and  cacao  groves,  and  is 
generally  seen  in  pairs.  It  secures  its  food  not  by  drilling,  as  do 
Woodpeckers,  but  from  crevices  in  the  bark,  etc.,  as  do  the  true 
Creepers  {Certhia).     The  usual  call  of  this  species  is  a  short li/f'- 
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ycu,  so  exactly  like  the  call  of  a  High-hole  (Co/aptes  auiatus)  that 
were  the  two  birds  calling  it  together  it  would  not  be  possible  to 
distinguish  them  by  their  notes.  In  addition  to  this  call  it  has  a 
loud,  musical  piping  whistle,  composed  of  quarter  notes.  This 
greatly  resembles  the  call  of  Galbula,  but  is  louder. 

My  series  is  very  uniform  in  coloration,  and,  beyond  a  slight 
difTerence  in  intensity  of  coloralion,  presents  little  variation. 

108.  Dendroplexpicus(Gm.).— Mangrove  Pecker.  Char- 
PENTiER  DES  Mangles. 

Dendrotolales picus  L£oTAliD,  p.  164. 

109.  Picolaptes    albolineatus  {La/r.).  —  Charpentier 
ray£. 

Pitalaplts  lincalieeps  I.ftoTAUU,  p.  158. 

Observed  on  only  two  occasions. 

Family  FORMICARIID^.— Ant-bikds. 
no.   Thamnophilus  major  KiWy/.— Coucou. 


1  species,  living  in  the  lower  growth  in  and  at  the 
borders  of  the  forest.  My  experience  with  it  may  be  given  by 
several  quotations  from  my  journal : 

"  March  15. — I  identified  this  evening  thecall  of  Thamnophilus 
major.  The  bird  was  thirty  feet  from  the  ground  in  a  tree  in  the 
forest.  Its  low  call  commenced  very  slowly  and  deliberately, 
chah — (huA—c/iHh,  getting  faster  and  faster,  until  one  could  not 
distinguish  the  syllables,  and  ending  quite  unexpe<-tedly  in  a 
long,  drawn  out  chddi\  so  unlike  the  preceding  notes,  I  could  not 
believe,  at  first,  that  they  were  uttered  by  the  same  bird." 

A  bird  seen  on  April  6  seemed  by  its  actionsto  explain  the  use 
of  the  concealed  white  dorsal  patch  of  this  species.  To  quote 
again  from  my  journal  :  "  Two  males  were  wooing  a  female.  She 
remained  in  the  undergrowth,  while,  most  of  the  time,  they  were 
in  the  lower  trees  above  her.  Her  preference  1  had  no  means  of 
knowing,  but  certainly  there  was  no  question  as  lo  which  was  the 
most  valorous  of  the  males.     One  was  a  cringing,  cowardly  fellow 

\Ftbruary^  18^4.}  A 
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who  made  no  attempt  at  display,  and  uttered  a  whining  note  as 
the  other  chased  him  about.  The  other  was  a  most  gallant  wooer. 
After  a  vigorous  rush  at  his  ever-fleeing  rival  he  would  pose, 
presumably  for  the  benefit  of  the  modest  brown  bird  below  him. 
Throwing  oul  his  breast,  he  raised  his  head  unlil  the  bill  pointed 
slightly  backwards,  and  remained  this  way  for  several  seconds. 
It  was  a  position  typical  of  the  vaunting,  defiant  conqueror.  His 
crest  was  raised,  his  red  eye  glared,  and  in  the  centre  of  the  back 
was  a  distinct  white  line,  which  at  times  increased  to  a  large 
round  spot.  This  was  visible  both  when  he  was  at  rest  and  on 
the  wing,  and  was  evidently  displayed  as  an  adornment.  In  the 
other  male  it  was  not  visible." 

111.  Thamnophilus  doliatus  (Z.).— Pintade. 
Taylor,  p.  85 ;  LCoTAun,  p,  264. 

A  very  common  bird  at  the  borders  of  (he  forests  and  in 
thickets  of  second-growth,  beyond  which,  except  for  occasional 
visits  to  neighboring  cacao  groves,  it  was  never  seen.  The  calls 
of  both  sexes  are  alike.  Their  common  note  is  a  long-drawn 
rolling  call,  resembling  in  character,  but  easily  distinguishable 
from,  that  of  T.  major.  It  is  not  concluded  by  the  singular  ehdar 
of  major,  but  doliatus  has  a  somewhat  similar  note  which  It  utters 
without  reference  to  Its  regular  call.  This  Is  a  hoarse  cdar,  and 
might  be  mistaken  for  the  caw  of  a  Fish  Crow.  At  times  it 
utters  also  low  croaks. 

112.  Thamnophilus  drrhatus  ((J/w.),— Charbonneer. 

Thamnophilus  alrkapiUus  Tavlor,  p.  85  ;  Ridgw.   Ptoc.   U.  S.  N,  M.  VM, 

1884,  p.  173- 
FormUarius  drrhatus  Lft«TAlil>,  p.  195. 

This  bird  was  found  more  or  less  commonly  at  all  points  on 
the  coast  which  I  visited,  but  was  not  seen  in  the  interior. 

It  resembles  T,  doliatus  in  habits,  and  the  only  call  I  heard  was 
not  unlike  the  rolling  call  of  that  species. 

113.  Dysithamnus  mentalis  spodionotus  {S<ilv.  i^  Godm.). 
This  bird  was  found  in  small  companies  of  not  more  than  six 

individuals  in  the  lower  trees  In  the  forests.  They  were  generally 
associated  with  Myrmotherula  axillaris.     Their  call,  of  three  or 
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four  low,  sweet  notei,  is  given  by  both  sexes.  It  is  '['hrush-like 
in  tone,  and  resembles  the  soft,  querulous  alarm  notes  of  a  Robin 
(Aferu/a  migratorid). 

Adult  males  agree  with  the  description  of  this  race  in  being 
nearly  concolor  above,  and  in  having  the  underparts  without  an 
olivaceous  wash. 

114.  Myrmothenila  axillaris  (F»«y/.).— Petit Charbonnier, 

Tavloh,  p.  85. 

Farmicarius  axillaris  LfiOTAUD,  p.  I^. 

Found  in  the  forests,  where,  in  company  with  DysHhamnus,  it 
frequented  the  lower  trees.  The  only  note  I  identified  was  a 
low  catk. 

115.  FormiciTora  intermedia  Cab. 

Taylor,  p.  85- 

116.  Myrmeciza   loagipes'  albiventris    Oa/m.— Petit 

FOURMILIER. 

Myrmaiia  tongipts  albivintris  Chaph.   Auk,   X,   1893,   p.   34s  (preliminary 

descr.). 
Farmicarius  Icngipet  LfeOTAUD,  p,  I9I, 

Char,  subtp. — Similar  10  Myrmeciza  Igngipfs  (Swains.),  bul  somewhat 
sDialkr,  aod  with  the  flanlfs  and  abdomen  but  slightly  or   not  at  all   washed 

Description  ef  Type  (No.  59,319,  Coll.  Am.  Mus.  Nat.  Hist.,  adult  male, 
Princestown,  Trinidad,  March  10,  1893  ;  Frank  M.  Chapman). — Bact  and 
exposed  surface  o(  the  wings  rufous  brown,  tail  slightly  darker,  crown  and  hind- 
neck  darker  than  the  tail,  bordered  laterally  and  anteriorly  by  cinereous  ; 
throat,  breast,  cheeks  and  ear-coverts  black  ;  sides  of  Ihv  breast  with  a  flight 
cinereous  wash  ;  abdomen  white,  sharply  delineil  from  the  black  breast  :  sides 
washed  with  fulvous  brown,  heavier  on  the  flanks  and  crissum  ;  feet  and  legs 
6esh  color,  bill  black  ;  anterior  pans  of  the  skin  of  the  head  and  throat  in  life 
deep,  dull  blue.     Kemale  similar  to  the  female  of  laiigifrs. 


iThcamtincnlallorniof  ihrsbirdhislOKK  bnn  known  us  Myrmtciut  /^aW/tn  (ViEill.) 

th»,  Cguni  von  BerlepMh  con-iders  thai  the  tiryme^ila  laigipts  a\  Swainiioii,  while  ins<m- 
'P£^h)fiiM'«t  VieillM!^  "a'nL  /ureeT'llirihiidMi^.'^ird  JreteM'^Si'^ Swam^^ 

Hynnecisa  loneipes  (Suwins.). 

Drymi^hila  Iri^ifts  Sw*i«s.  Zool.  Joum.  18s4.ll.  p.  ij'  (""•  Mfm^iera  longipri  VmiLL. 

Mjrmniu  %'Hgitet  a('m'«l  l!iJho«. 

MfTxtttia  jiKii«0iiiBEitL.  Ib»,  iSSS,  p.ija;  Kalv.  A  GoDM.  Biol.  Ccni.  Am.  II,  p.  319. 
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Ten  males  from  Trinidad  compared  with  two  from  Panama 
and  one  from  Carthagena  show  that  while  the  characters  on  which 
this  new  form  is  based  are  slight,  they  are  constant  and  easily 
recognizable. 

This  is  a  very  common  species  in  the  vicinity  of  the  rest-house. 
It  is  found  in  pairs  in  the  second -growth,  and  also  in  the  dense 
undergrowth  at  the  borders  of  the  woods,  but  I  never  saw  it  in 
the  depths  of  the  forest.  It  passes  most  of  the  time  on  the 
ground,  gleaning  among  the  leaves,  with  which  it  harmonizes  so 
exactly  in  color  that  unless  its  breast  is  turned  toward  one  it  is 
exceedingly  difficult  to  distinguish  the  bird  from  its  surround- 
ings. They  are  unsuspicious  birds,  and  by  using  a  little  caution 
one  can  approach  to  within  a  few  feel  of  them.  The  call  of  the 
male  is  a  loud,  ringing  whistle.  The  first  note  is  the  highest  and 
loudest ;  the  call  then  descends,  and  at  the  same  time  decreases 
in  volume  and  rapidity.  It  has  all  the  suddenness  of  the  calls  of 
some  Rails,  and  when  heard  at  short  range  is  a  startling  perform- 
ance. The  female,  as  far  as  I  could  learn,  does  not  utter  this 
call,  but  at  its  conclusion  she  frequently  adds  an  appreciative 
twitter.  Although  so  much  of  a  ground  bird,  this  species  does 
not  walk  but  hops. 

117.    Rhamphocanus    melanurus    trinitatis    {Less.).— 

ECHELETTE. 


A  not  uncommon  bird,  frequenting  in  pairs  low  second-growth 
or  the  smaller  trees  at  the  border  of  the  forest.  It  is  a  nervous, 
active  little  bird,  constantly  on  the  move,  and  Its  long  tail  is 
twitched  about  with  all  the  energy  of  a  Wren.  Its  call  is  a 
monotonous,  high,  rattling,  metallic  trill. 

The  Trinidad  bird  is  well  deserving  of  recognition  as  a  race. 
It  resembles  melanurus  in  the  coloration  of  the  underparts,  but 
has  the  head,  nape,  cheeks  and  sides  of  the  neck  rufous  brown,  as 
in  X.  rufiiieiitris. 

118.  Heterocnemjs  ojevia  (Gw.).— Bi^cassine  A  riviere. 

Fermifariui  limalui  l.feoTAUO,  p.  loz. 
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At  the  rest-house  this  species  was  rather  rare,  and  was  found 
only  near  brooks  in  the  forest.  On  the  banks  of  the  Moruga  and 
Caroni  Rivers  they  were  apparently  common  in  tite  mangroves. 
As  far  as  my  experience  noes  they  are  shy,  active,  nervous  birds, 
reminding  me  in  their  movements  of  a  Water  Thrush  and  the 
Carolina  Wren.  They  feed  on  the  shore  of  the  brooks  or  from 
projecting  roots,  twitching  out  water-soaked  leaves  with  a  flirt  of 
the  bill.  Their  notes  are  sharp  and  metallic,  resembling  some- 
what those  of  ScUrurus,  or,  when  joined  in  a  long  rattling  call, 
they  suggest  a  similar  performance  by  the  Carolina  Wren, 

119.    Formicarius    analis   saturatus    {Rid^w.).  —  Coq- 

BOIS. 

Fermiiariui  mluratus  RlliGW.  I'roc.  U.  S.  N.  M.  XVI,  1893,  p.  677. 
Fm-micarius  koffmanni  LeoTAHIi,  p.  187. 

This  species  is  found  only  in  the  forests,  where  it  is  not  uncom- 
mon, but  is  much  more  frequently  heard  than  seen.  Its  usual 
call  consists  of  four  loud,  clear,  flute-like  whistles;  the  first  is 
the  highest  and  longest,  the  last  three  are  about  one-third  the 
length  of  the  first.  Occasionally  the  concluding  notes  are  re- 
peated many  times,  and  are  then  given  more  rapidly.  When 
beard  in  the  depths  of  the  dark,  silent  forest  the  musical  notes 
of  this  bird  are  sure  to  command  the  attention  of  the  most  unob- 
servant. The  bird  readily  responds  to  even  a  poor  imitation  of 
its  call,  and  walks  rajiidly  towards  the  point  at  which  its  supposed 
friend  or  foe  is  stationed.  I  was  struck  not  alone  by  the 
promptness  with  which  they  replied,  but  by  the  ease  with  which 
they  located  the  position  of  the  caller.  On  one  occasion,  while 
watching  for  Agoutis  from  a  hunter's  perch  in  the  forest,  I 
answered  a  C'>q-l)ois  which  was  whistling  not  nearer  to  me  than 
seventy-five  yards.  I  called  only  once,  but  in  a  few  minutes  the 
bird  came  directly  to  me,  and,  pausing  almost  beneath  my  perch, 
called  frequently,  at  the  same  time  looking  anxiously  from  side 
to  side.  After  circling  about  for  several  minutes  it  started  to 
return  by  the  same  route  it  had  come,  but  on  my  whistling  it  at 
once  came  back  to  me. 

The  Coq-bois  is  preeminently  a  ground  bird.  It  is  difficult  to 
make  it  fly,  and  it  takes  wing  only  as  a  last  resort.     Its  flight  is 
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then  short,  and  resembles  somewhat  that  of  a  Sora  Rail  {Porzana 
(aroiind).  It  walks  quickly  and  gracefully  over  the  fallen  leaves, 
sometimes  mounting  fallen  logs,  but  never,  so  far  as  I  observed, 
perching  in  the  branches  of  bushes  or  trees.  When  walking,  and 
even  when  feeding,  the  tail  is  carried  erect  at  right  angles  to  the 
back,  and  the  reddish  brown  crissum  is  then  a  conspicuous 
character. 

Order  MACROCHIRES. 
Hummingbirds,  Swifts,  Goatsuckers,  etc. 

Family  TROCHILID^.— Hummingbirds. 
120.  Glaucts  hirsutus  (tfw.).  —  Bkdwnbreast.     Coubri 

BALISIEK. 

Glands  maseppa  TaYLOR,  p.  90. 

Poiylmus  hirsulus  I,£i>tai'i>,  p.  139. 

One  of  the  most  common  species  of  Hummingbirds.  They 
frequented  only  the  lower-growth,  and  I  do  not  remember  ever 
having  seen  one  more  than  fifteen  feet  from  the  ground.  Their 
favorite  resort  was  among  the  luxuriant  'wild  bananas' 
(Heiiconia),  m  or  at  the  borders  of  the  forests,  from  the  flowers 
of  which  they  obtained  a  large  part  of  their  food. 

These  flowers  average  one  and  one-half  inches  in  length,  are 
slightly  curved  in  shape,  and  have  the  petals  tightly  wrapped 
together  about  the  pistils.  They  stand  upright  in  rows  in  the 
conspicuous  Heliconia  cups.  In  probing  them  the  Hummingbirds 
insert  their  bill  by  a  downward  thrust,  made  from  a  position 
above  the  flower,  and  then  let  their  body  fall  to  a  level  below  that 
of  the  top  of  the  flower,  rhey  are  enabled  to  assume  this  posi- 
tion through  the  curved  shape  of  their  bill,  which  corresponds 
exactly  to  the  curve  of  the  flower.  This  method  of  feeding  is  so 
marked  a  characteristic  of  this  species,  as  I  observed  it,  that  it 
seems  not  improbable  that  the  habit  has  resulted  in  modifying 
the  shape  of  the  bird's  bill.  At  times  they  alight  on  the  edge 
of  the  cup.  and  probe  the  flower  more  at  leisure. 
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They  also  feed  on  insects  taken  from  the  under  sides  of  leaves. 
These  were  captured  with  the  tongue,  which  is  capable  of  being 
extended  an  inch  beyond  the  tip  of  the  mandibles. 

On  rare  occasions  I  heard  this  species  sing  a  weak  song. 

121.  Pygmornis  long:uemareus  (/.(-yt.).— Collhhi  a  ra- 

QUETTE.       RaTCHETTE. 

Taylor,  p.  91 ;  LfeoTAUD.  p.  ij8. 

Found  in  about  the  same  numbers  as  Glauch  hiisutus.  which  it 
closely  resembles  in  distribution  and  habits. 

This  species  has  a  song  of  decided  character.  The  circum- 
stances under  which  I  first  heard  it  may  best  be  described  by  a 
quotation  from  my  journal  under  date  of  March  2 :  ''As  I 
entered  a  growth  of  loiv  '  roseau  *  palms  I  was  attracted  by  a 
chorus  of  squeaky  voices,  which  at  lirst  I  attributed  to  ArMor- 
hina.  They  seemed  to  be  near  Ihe  ground  and  very  close  to  me, 
but,  look  as  carefully  as  [  would,  I  could  see  neither  birds  nor 
moving  leaves.  Finally,  after  several  minutes,  I  espied  a  tiny 
Hummingbird  perched  on  a  twig  about  ten  feet  from  me,  and  one 
foot  from  the  ground.  He  was  quivering  with  song.  His  bill 
was  upraised,  and  his  body  trembled  with  the  violence  of  his 
vocal  effort.  It  was  not  much  of  a  song,  as  songs  go,  but  for  a 
Hummingbird  it  was  a  remarkable  performance.  It  cont^isted  of 
seven  notes,  swer-e-e-e-e-e-w^i ,  the  first  six  the  same,  the  last  ac- 
cented and  lower. 

Not  less  interesting  than  the  bird's  song  was  its  surroundings. 
This  species  is  a  dull,  brownish  bird  with  only  a  faint  greenish 
tinge  on  the  back,  and  is  thus  without  the  brilliant  colors  of  other 
Hummers.  The  space  beneath  these  low  palms  was  partly  tilled 
with  hanging  or  fallen  dead,  brown  palm  leaves.  It  was  among 
these  Pygmornisvi^^  perching.  It  was  not  too  dense  to  see  for  a 
distance  of  twenty  feet  in  any  direction,  but  so  exactly  did  the 
bird  harmonize  with  its  surroundings  in  color  that  even  when 
within  a  few  feet  of  rae  it  was  almost  invisible.  Their  songs 
came  from  every  side,  a  chorus  of  them,  but  only  by  the  closest 
scrutiny  and  with  help-from  my  negro  guide  could  I  see  birds 
which  were  singing  vigorously  and  continuously  within  ten  feet 
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of  me.     Where  the  palms  merged  into  other  undergrowth  the 
Hummers  were  no  longer  seen. 

Subsequent  experiences  seemed  to  show  that  although  the 
species  was  generally  distributed,  this  locality  was  a  favorite  one 
for  it,  and  as  a  rule  I  always  found  at  least  a  few  birds  singing 
there. 

122.  Phaethornis  guyi  {Zfw.).— Brin-blanc. 

TaVLOR,  p.  QO;    l.f.OTAl'D,  p,    I2g, 

Not  common,  and  always  found  in  the  depths  of  the  forest, 
where  it  lived  near  the  ground. 

123.  Lampomis  violicauda  (£0^1/.).— Mango  Hummer. 
Plastron. 


Observed  cnnimonjy  only  while  the  bois  immortel  was  blooming. 

124.    Lampomis    gramineus    (6^w.).^Roscal.     Hausse- 
:oi,.     WoscAL. 


125.  Florisuga  mellivora  (Z.). — Jacobine. 

Tavi-or,  p,  9i. 

Tofaza  mellivom  LftiiTAUD,  p.  141. 

Very  common  about  the  blooming  bois  immortel,  but  after  they 
had  passed  out  of  blossom  it  was  rarely  observed.  Its  white  tail, 
when  the  bird  was  on  the  wing,  was  generally  spread  to  the 
utmost,  while  the  white  collar  was  also  frequently  displayed. 

Two  specimens,  one  nearly  adult,  the  other  obviously  a  bird 
of  the  year,  have  the  Outer  pair  of  tail-feathers  without  black 
tips;  the  next  pair  have  a  black  terminal  spot  on  their  inner 
web,  and  a  narrow  black  margin  along  the  greater  part  of  the 
outer  web  ;  the  remaining  pairs  are  broadly  tipped  with  greenish 
blue,  and  more  or  less  margined  with  blackish. 

126.  Lophorois  ornatus  (-9(tfrf.).— Whiskerando.  Co- 
quette.    Huppe-col. 
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127.   Calliphlox  amethystina  {<?«.).— Am *t hi vste. 

Cahlkerax  micurui  I.60TAUD,  p.  143. 

iz8.  Chrysolatnpis  mosqiutus  (Z.).— Rubey  and  Topaz. 

RUBIS-TOPAZE. 

McUisuga  mosehila  LfeOTAuD,  p.  145. 

A  female  was  secured  at  the  rest-house,  and  an  adult  male 
observed  on  the  Caroni  River. 

129.    Petasophora  delphinae   (Zi-«,)-— Blue-eared  Hum- 
mer.     COI.IBRI   A   < 


PBlyImm  delpkind^  LftoTAiru,  p,  134. 

130.  Floricola   longirostris   (r/«//.).— Carmine.     (Joi 

CARMIN. 


131.    Agyrtria    chionipectus     (Goula). — White-breast. 

COLIBRI  X  GORGE  BLANCHE. 


Not  uncommon.  A  nest  of  this  species,  found  March  3,  was 
about  twelve  feet  from  the  ground,  saddled  on  a  small  twig  near 
its  end.  Only  one  bird,  presumably  the  female,  was  ever  seen 
near  the  nest.  She  apparently  began  to  sit  about  March  5.  1 
did  not  learn  on  what  date  the  one  young  bird  was  hatched,  but 
it  left  the  nest  April  10. 

132.  Polytmus  thaumatias  (Z.). — Pearl..  Vert-perlI 


133.     Atnazilia    erythroaota     (Less.).  —  Emerald.     Rai- 
m6nde. 
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134.  Eucephala  cxnilea  (r«W//.).— Saphir. 
Taylor,  p.  1^2. 

Hylotharh  crruLa  l.fioTAlPll.  p-  I50. 

The  commonest  of  tlie  tree-haunting  Hummers. 

135.  Chlorostilbon  atala  (/fjj.). 

136.  Panyptila  cayanensis  (Gm,). — Hirondelle  A  gorge 

BLANC, 

Cyps~-ius cayviiiieiisi s  l,£l)TA(i]i,  p.  81. 

t'ommon  at  La  Brea,  the  only  locality  at  which  it  was  observed. 

137.  Chaetura  cinereiventris  lawrencei  j^/V^w.— Rain- 
bat.       PkTITE  HlkONllKLLK  \  CKOUPION    (IRIS. 

CAa-tura  iavrenc-i  el  C.  einenivatlris  latvrtncfi    R[Di;w.    Proc.    U.   S.    Nat. 
Mus.  XVI,  18^3,  p.  43. 

Aionlhylis  OJiyiira  l.foiiAl^D.  p.  S4. 

I. CSS  common  than  Cluetiira spinicaiida,  with  which  it  was  found 

138.  Chxtura    spinicauda    7V«/m.— Rain-bat.     Hiron- 

DELI.K  A  CROUHION  CRIS. 
Afanthylis  peliourus  l,6<JTAit|>  {in  pari). 

Common  in  .scattered  companies  of  ten  to  thirty  individuals, 
which  night  and  morning  coursed  rapidly  over  the  forests  and 
clearings,  generally  out  of  gunshot.  Their  notes  resemble  in 
character  those  of  our  C7frt?/«ja/i'/,i^/,:(i,  but  they  are  noi  so  loud 
and  are  less  frequently  uttered. 

139.  Chaetura  polioura(7Vw».). — Hirondelle  A  croupion 

GRIS. 

AcaHlhylis puliouriis  I.ftOTAUn,  p.  86  (in  part). 
I  secured  one  specimen  at  La  Brea. 

140.  Hemiprocne  zonaris  {5//iik').— Ringed  Growrie. 
Hirondelle  A  collier  blanc. 

Acatilkylis  collaris  I.fc)TAUP,  p.  83. 

141.  Cypeloides  rutilus  (F/c///.) — Hirondelle  A  collier 

ROUX. 

Hiruttdo  rutila  LioTAUD.'p.  87. 
There  is  one  specimen  in  the  L^otaud  Collection. 
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:42.  Chordeiles  acutipennis  (^ttfi/.).— Nighthawk.    En- 

GOULEVENT  A  QUEUE  FOURCHUE. 
Chi-rdeihs  minor  LftoTAUD,  p.  76. 

143.  Nyctibius  jamaicensis  ((7«.).— Potoo.    Gros  En- 

GOULEVENT. 

Xyclihius  prilorolis  TaVU'R,  p.  90. 

L60TAVD,  p.  70. 

There  is  an  animal  in  the  Trinidad  forests  whose  call  is  so  in- 
expressibly sad  that  it  affects  even  the  negroes,  and  they  have 
given  to  its  author  the  name  of  "  Poor-me-one,"  meaning,  "poor 
me,  all  alone."  These  words  express  in  a  measure  the  hopeless 
sorrow  of  a  voice  which  is  so  sweet  and  human  in  quality  that  it 
might  easily  be  considered  a  woman's  rich  contralto.  This  im- 
pressive call  is  heard  only  at  night.  At  the  rest-house  i  heard  it 
only  on  moonlight  nights,  and  then  at  infrequent  intervals.  It  is 
generally  supposed  to  be  uttered  by  the  little  Ant-eater  (Cyc/ol/iu- 
rm  dida(tylus),  which,  for  this  reason,  is  commonly  known  as 
Poor-me-one.  I  am  told,  however,  by  Mr.  Albert  B.  Carr  of 
Trinidad,  a  gentleman  who  is  very  familiar  with  the  animals  of 
the  forests,  that  the  Poor-me-one  is  in  reality  a  Goatsucker,  and 
that  he  has  shot  the  bird  in  the  act  of  calling.  Unfortunately 
the  bird  was  not  preserved,  so  for  the  present  its  specific  identity 
must  remain  in  doubt.  1  have  placed  these  remarks  under  A'yc- 
tibius  for  the  reason  thai  Waterton's  description  of  the  "  largest 
Goatsucker  in  Demerara  "  with  little  doubt  refers  to  what  in  Trini- 
dad is  known  as  Poor-me-one.  Gosse,  however  (Birds  of  Ja- 
maica), does  not  describe  this  call,  and  as  it  does  not  seem 
possible  that  so  close  an  observer  could  have  overlooked  it,  it  is 
probable  VVaterton  may  have  erred  in  his  identification. 

144.  Lurocalis  semitorquatus  {Gm.). — Engoulevent   A 

TACHES   ROUSSES. 


145.   Podager  nacunda  {Vieill). — Nacunda. 

VENT    A    COLLIER    BLANC. 
Pedagtr  nacauda  L£otaud,  p.  79. 
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146.   Nyctidromus  albicollis  (Gm.). — Encoulevent  des 

CKEMINS. 


Common.  Its  notes  resemble  those  of  the  Texan  N.  a.  mer- 
rilti,  but  are  not  so  loud  and  lack  the  bass  undertone.  They 
feed  at  night  in  the  roads  and  footpaths,  and  for  this  reason  are 
called  bj'  the  natives  by  a  Spanish  name  meaning  Watchman  of 
the  Road.  This  habit  causes  thetr  note^i  to  be  popularly  trans- 
lated as:  '  t  see  you,  I  see  you,  or,  who  ari  you,  w/ioar>  you,'  while 
a  less  frequent  and  very  different  call  is  also  excellently  given 
as:  ' I  iciirk,  I  work,  /  tefirk — will.' 

147.  Steatornis    caripensis    Humb. — GuAcharo.     Diab- 

w.   Proc.   U.   S.   N.  M.  VII.  p.  173: 
iV,  1885.  p.  386, 

May  5  I  visited  the  (luicharo  cave  on  Huevos  Island  described 
by  Mr.  VV.  T.  Hornaday  (1.  c).  but  I  can  add  nothing  to  his 
excellent  descri])tion  of  it.  I  estimated  the  number  of  birds  in 
this  cave  at  200,  a  number  which  I  find  corresponds  with  that 
given  by  Mr.  Hornaday.  A  female  secured  was  laying,  and  my 
guide,  Mr.  Morrison,  the  discoverer  of  the  cave,  of  whom 
Kingsley  wrote  over  twenty  years  ago,  was  of  the  opinion  that 
the  birds  nested  more  or  less  every  month  in  the  year. 

A  second  ciive  which  I  visited  is  situated  on  the  main  island 
of  Trinidad  in  the  first  Hoca.  It  contained  apparently  not  more 
than  fifty  birds.  There  is  no  beach  or  floor  in  this  cavern  ;  the 
water  reaches  to  its  innermost  parts,  and  as  the  walls  are  pre- 
cipitous I  was  unable  to  explore  it  for  nests. 

148.  Chloronerpes  nibiginosus  (-Swwiwr.).— Bh;e-headed 
Woodpecker.     IIhakfkktier  A  tP.te  bleue. 

Taylok,  p,  93  ;  l,P.<iTAiii>,  p.  339. 

Much  less  common  than  Dendiobates  kirkii,  which  it  greatly 
resembles  in  habits. 

149.  Dendrobates  kirkii  {Malh.). — Little  Red-headed 
Woodpecker.     Petit  Charpentier  A  t£te  ROtiuE. 

Chloranerp/s  kirkii  l.fioTAi'l),  p.  J41. 
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Common.     Its  call,  a  strong,  high,  penetrating  chee,  ehee,  chee, 
was  heard  nearly  every  day. 

150.  Celeus    elegans    {J/«//.).— Yellow-headed    Wood- 
pecker.     ChABPENTIER   a   TiTE  JACNE. 

CeUui  ctRHamemeus  Taylor,  p.  93  ;  L£otac;d,  p.  338. 

151.  Campephilus    melanoleucus    ((7ni.).  —  Big     Red- 
headed Woodpecker.     Charpf.ntier  A  t£te  rouge. 

DryocofiHS  alHroslris  LftOTAL'D,  p.  334. 

Three  were  secured. 

152.  Ceophlsus  lineatus  (L.). — Bi.ack-throated  Wood- 
pecker.    Charpentier  a  gorge  ravi^.e. 


Not  uncommon. 

153,    Momotus  swainsoni    Gray, — King  of  the   Woods. 

HOUTOU. 


This  is  apparently  an  uncommon  bird  in  the  vicinity  of  the 
rest-house.  I  observed  it  on  only  three  occasions,  and  it  was 
unknown  to  the  natives.  One  bird,  which  I  watched  for  some 
time,  made  a  low,  clucking  sound,  which  was  accompanied  by  a 
quick,  but  deliberate  wagging  of  the  tail  from  side  to  side.  Oc- 
casionally this  motion  was  varied  by  a  rapid,  circular  sweep,  when 
the  pendulum-like  wagging  was  resumed. 

154.  Ceryle  americana  (6'w.).— Red-bkllied  Kinhfjsher. 

MARTIN-PfiCHEUR  A  POITKINE  ROUOE. 


A  few  pairs  were  seen  on  the  Caroni,  Cipero,  and  Moruga 
Rivers,  and  one  pair  frequented  a  smalt  stream  in  the  forest  near 
the  rest-house.  On  one  occasion  the  male  of  this  pair  was 
perched  on  a  stump  over  the  brook,  holding  in  his  bill  some  food. 
The  female  came  and  alighted  near  him,  and  he  immediately 
passed  the  delicacy  over  to  her. 
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Their  call  when  on  the  wing  is  a  sharp,  rattling  twitter,  not  in 
the  least  resembling  the  call  of  C.  aUyon.  When  they  alight  this 
is  changed  to  a  rapid,  excited  ticking,  like  the  ticking  of  a  clock 
which  has  been  disturbed.  Gradually  this  decreases  in  rapidity 
and  volume,  and  in  less  than  half  a  minute  ceases. 

155.  CerylesuperciliosalZ.).— LittleKingfisher.   Petit 

MARTIN-PeCHEUR. 

LfcoTALin.  p.  114, 

Chlorocfryli  suftrciliosa  Tavl.OB.  p.  88. 

156.  Ceryle  alcyon  (Z.). — Belted   Kingfisher.     Martin- 

P&CHEUR  A  CEINTURE  BLEUE. 
LtOTAUU,  p.   108. 

157.  Ceiyl*  amazona  (ZnM.). —  Amazon  Kingfisher. 
Martin-p£cheur  A  lung  bec. 

LfiOTAOD,  p.  in. 

158.  Ceryle  torquata  (Z.). —  Great  Kingfisher.  Gros 
Martin-p£cheur. 

LftoTAUD,   p,   106, 

159.  Trogon  coUaris  Vieill. — Collared  Trogon.    Coorou- 

COU  A  VENTRE  KOlir.E, 

Taylor,  p.  88  ;  LftotAUD,  p.  103, 

This  species  was  found  in  the  forest  six  miles  south  of  the 
rest-house,  where  I  shot  one  individual  and  observed  another. 
Its  notes  were  a  soft  eoocoo,  like  those  of  T.  viriJis,  but  they  were 
uttered  so  slowly  my  attention  was  at  once  attracted  by  them. 

160.  Trogon  viridis  Linn. — Couroucouai.     Grand  (Tou- 

ROUCOU  A  VENTRE  JAUNE. 
Taylor,  p.  88  ;  Lf.uTAiti),  p.  98. 

Common.  It  frei|uents  the  denser  parts  of  the  forest,  and 
rarely,  if  ever,  makes  extended  flights.  I  have  seen  them,  how- 
ever, cross  a  small  cle.iring,  when  their  flight  was  strong  and 
undulating,  like  that  of  a  (;oldfinch  {Spinus  tristis).  The  call  of 
both  sexes  is  alike,  and  consists  of  a  melancholy  coo,  coo,  repealed 
rather  slowly  many  times.      They  feed  on  fruit,  which  they  pick 
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on  the  wing.  Perching  near  a  tree  bearing  their  food,  they 
make  dashes  at  it,  and  then,  like  a  Flycatcher,  return  to  their 
perch  to  swallow  it.  From  an  experience  with  a  wounded  bird, 
I  should  judge  that  the  sharp  serrations  on  both  mandibles  are 
of  great  assistance  to  Trogons  in  this  mode  of  procuring  food. 

161,  Trogon  meridionalis  Swains. — Little  Yellow- 
bellied  Trogon,     Petit  Couroucou  A  ventre  jaune. 

Tregen  sulpkurius  LtOTAUD.  p.  lol. 

Quite  as  common  as  T.  viridis,  with  which  it  was  associated. 
Its  notes  are  similar  in  tone  to  those  of  T.  viridis,  but  are  uttered 
more  rapidly,  and  almost  exactly  resemble  the  long,  rolling  call  of 
our  High-hole  (Colaptes  auratus). 

162.  Galbula  nificauda  Cut: — Jacamar. 

Tavlok,  p,  88  ;  LfeoTAUn,  p.  116. 

A  not  uncommon  bird  at  the  borders  of  and  in  the  forests.  Its 
appearance,  at  first  sight,  would  seem  to  support  its  reputation 
for  stupidity,  but  closer  observation  will,  I  think,  induce  one  to 
believe  that  these  birds  are  by  no  means  so  stupid  as  they  have 
been  said  to  be. 

They  are  the  most  expert  '  Flycatchers '  I  have  ever  seen,  and 
this,  in  spite  of  the  fact  that  the  shape  of  their  bill  would  seem 
better  to  fit  them  for  almost  any  other  mode  of  existence.  Sit- 
ting all  drawn  in  on  a  dead  limb,  generally  near  (he  ground,  they 
may  be  compared  to  a  set  spring.  Their  watchfulness  permits 
no  insect  to  pass  in  safety.  They  maintain  a  constant  lookout, 
turning  the  head  quickly  from  side  to  side,  above,  or  even  half- 
way around.  The  dart  into  the  air  is  made  with  wonderful  celer- 
ity. Sometimes  it  is  straight  up,  again  at  various  angles,  and 
they  go  as  far  as  thirty  to  thirty-tive  feet  from  their  perch.  As  a 
rule  they  return  to  the  same  perch  after  each  sally,  and  may 
occupy  this  for  many  minutes. 

As  they  rest  they  utter  a  singular  call— a  loud,  clear,  piping 
whistle,  not  unlike  the  call  of  a  lost  duckling.  This  is  delivered 
in  a  variety  of  ways.  Sometimes  it  is  given  as  a  single  whole 
note,  when  it  may  be  repeated  at  intervals  of  a  second  for  min- 
utes at  a  time.      The  dart  into  the  air  for  an  insect  interrupts  this 
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musical  reverie  only  momenUrily,  and,  on  returning  to  their 
perch,  the  plaintive  calling  is  continued.  At  other  times  their 
notes  are  uttered  more  rapidly,  and  may  rise  into  a  high,  prolonged 
trilling.  This  xa^y  \>^  ground  out  ss  revolutions  of  sound,  when 
the  effect  is  most  peculiar. 

163.  CrotOphaga  ani  Z/»«.— Tickbird.  Merle  Corbeau. 
Taylor,  p.  93  :  L6otaud.  p.  355. 

Common  in  the  cacao  groves  and  second -growth,  in  flocks  of 
six  to  twelve  individuals.  They  were  nesting  in  April,  but  I 
succeeded  in  finding  only  one  nest.  This  was  loosely  made  of 
sticks  placed  in  the  centre  of  a  vine-covered  limb,  about  twenty 
feet  from  the  ground.  It  was  completed  about  April  14,  but 
although  birds  were  generally  seen  at  or  near  it,  it  was  appar- 
ently not  occupied  at  the  time  of  my  departure. 

164.  CrotOphaga  major  Gm. — Marsh  Tickbird.  Gros 
Merle  Corbeau. 

Taylor,  p.  93  ;  LtoTAuo,  p.  358. 

165.  Diplopteryz  naevius  (Z..). — TrinitI  Trinit£quatre 

AILES. 

TAYLok.  p.  g3  :  LfioTAUD,  p,  343  ;  Ridgw.   Proc.   U.   S.    N.  M.  VII,  1884, 
p.  173- 

A  common,  rather  shy  bird  found  in  and  near  thicket-grown 
clearings.  It  passes  much  of  its  time  on  the  ground,  but  fre- 
quently ascends  to  the  topmost  branches  of  the  smaller  trees  to 
call.  Its  calls  are  also  uttered  from  the  ground.  They  are  given 
more  or  less  throughout  the  day,  and  were  among  the  most 
pleasing  and  charactertslic  bird-notes  heard  near  the  rest-house. 
They  are  of  two  kinds,  and  one  is  heard  quite  as  fretjuently  as 
the  other.  Both  are  in  a  minor  key  ;  the  first  consists  of  two 
notes,  the  second  half  a  lone  lower  than  the  first.  The  second 
call  is  translated  by  the  negroes  as  chloe,  chlai',  clilor-deiid,  {lilof- 
dead. 

On  one  occasion,  while  w.itching  one  of  these  birds  walking 
over  some  recently  burned  ground,  I  was  surprised  to  observe  a 
most  singular  action.  The  bird  walked  rapidly  for  a  few  yards, 
then  stopping,  raised  and  lowered  its  ciest  and  turned  the  black 
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feathers  of  the  alula  forward  until  they  pointed  toward  the 
breast.  This  was  repeated  several  times,  and  i  find  my  observa- 
tion confirmed  by  [.Poland's  account,  with  which,  at  the  time,  I 
w:is  not  familiar. 

166.  Piaya  cayana  (i.). — Boociinroo.    Coucou  maniou. 

Taylor,  p.  93  ;  L6otau[,,  p.  346. 

Not  common.  I  saw  about  a  dozen  individuals,  which,  with 
one  exception,  were  in  the  forest.  Their  flight  is  weak,  and  con- 
sists of  short  sails  followed  by  intervals  of  flapping.  The  only 
note  I  heard  was  a  sharp  chick. 

167.  Piaya  minuta  {Vieill.\  —  Lesser  Piava.  Petit 
Coucou  manioc. 

LtOTAL'U,  p.  348. 

Only  six  individuals  were  observed.  In  notes  and  habits  they 
seemed  to  resemble  the  preceding  species. 

168.  Coccyzus    melanocoryphus    VUill.  —  RRn-nELUED 

PlAVA.       Coucou    MANIOC    \    VENTRE    ROUSSATRE. 
Piaya  mtlaeerypha  LftOTAUU,  p.  349. 

169.  Coccyzus  minor  (Gw.).— Mangrove  Cuckoo.  Cou- 
cou  MANIOC   ORIS. 

LfiOTAUD,  p.  353. 

170.  Coccyzus  erythrophthalmus  ((F<7j.).  —  Black- 
BiLLEu  Cuckoo.     Coucou  manioc  A  bec  noir. 

L60TAUD.  p.  352. 

171.  Coccyzus  americanus  (L.).  —  Yellow  .  billed 
.Cuckoo.     Coucou  manioc  aux  ailes  rousses. 

LftOTAUR,  p.  350. 

A  female  was  taken  on  Monos,  May  4. 

172.  Ramphastos  vitellinus  {ZiVA/.j.—Toucan. 

TAVLOR,  p.  93  :    L£OTAUD,  p,  385. 

Common  in  the  forests.  Their  call,  a  loud,  harsh,  double- 
noted  whistle,  was  one  of  the  characteristic  notes  heard  at  the 
rest-house.     When  calling  the  birds  perch  on  the  topmost  limb 
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o[  one  of  the  taller  forest  trees  and  utter  their  unmusical  notes 
for  many  consecutive  minutes.  Generally  two  could  be  heard  at 
the  same  time.  It  was  not  usual  to  see  them  make  extended 
flights  unless  clearings  interrupted  the  continuity  of  the  forests. 
In  crossing  these  their  flight  consisted  of  alternate  Happing  and 
sailing.  About  a  dozen  rapid  strokes  were  followed  by  a  short, 
downward  sail.  They  seemed  to  be  shy,  silent  birds  when 
among  the  lower  branches  feeding,  and  I  did  not  have  an  oppor- 
tunity to  study  their  habits.  Those  seen  in  the  trees  were 
actively  hopping  from  limb  to  limb,  with  their  tails  cocked  up 
forming  various  angles  with  their  backs,  reminding  one  of  gigantic 
Wrens. 

173.  Ara   makawuanna   {Gm.). — Petit  Ara  vert. 
L^OTAUD,  Appendix,  p.  SS7. 

This  species  is  given  by  L^otaud  without  remark.  I  did  not 
meet  with  Macaws  of  any  species,  but  received  reliable  informa- 
tion of  the  occurrence  of  some  species  of  Ara,  but  whether  the 
present  or  some  other  I  could  not  determine  with  certainty. 

174.  Amazona  amazonica  {/.>.— Green  Parrot.  Gkos 
Jacquot. 


and  like  most  Parrots  very  restless,  spending  much 
time  on  the  wing.  Their  notes  were  loud  and  discordant,  and,  so 
far  as  I  learned,  consisted  of  two  kinds.  One  was  uttered  by  a 
pair  of  birds  when  on  the  wing  or,  less  frequently,  when  at  rest. 
The  other  was  a  far  more  complicated  series  of  squawks,  and  was 
heard  only  when  two  or  more  pairs  came  together. 

A  female,  shot  on  March  4,  had  an  egg  in  her  oviduct  ready  to 
receive  the  shell. 

175.    Pionus    menstruus     (Z.) —  BLt'E-HEAnEO    Parrot. 

PERRUCHK    a    TftXE    BLEUF. 
Psillacus  menstruus  LftoTAim,  p.  jjg. 

Common  in  pairs  or  small  flocks  of  four  to  seven  birds.  They 
were  generally  seen  passing  over  at  a  considerable  height,  and 
attracted  attention  by  their  notes. 
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176.     Urochroma     cingulata     {S<op.).  —  Seven-colored 
'arikjuet.     Perruche  A  sept  couleuks. 


Common  in  Hocks  of  from  three  or  four  to  thirty  individuals. 
Their  notes,  which  consist  of  a  kind  of  squeaking  twitter,  were 
heard  only  when  the  birds  were  on  the  wing.  When  at  rest  or 
feeding  they  were  silent.  It  was  then  exceedingly  difficult  to 
distinguish  them  from  the  leaves  of  the  tree  in  which  they  were 
perching,  and  unless  a  bird  moved  it  was  practically  invisible. 
Their  favorite  food  seemed  to  consist  of  the  fruit  of  the  'agalee' 
tree,  with  the  sticky  juices  of  which  their  bills  were  generally 
well  covered. 

I  received  from  independent  sources  reliable  information  that 
these  birds  lay  their  eggs  in  the  nests  of  the 'white  ant,'  'ant- 
louse,'  or  termite.  These  nests  are  very  numerous,  and  are 
generally  placed  thirty  or  more  feet  from  the  ground.  They 
resemble  in  appearance  enormous  wasps' nests,  and  the  Paroquets 
are  said  to  deposit  their  eggs  in  holes  which  they  make  in  the 
nest  for  this  purpose.  At  the  time  of  my  visit  the  nesting  season 
was  presumably  over,  for  I  secured  fully  grown  young  of  the 
year. 

177.  Urochroma  hueti  (TVotm.).— Red-winged  Paro- 
quet.    Perruche  auk  ailes  rouges. 

Psillatula  huiti  LftOTAUD,  p.  333. 

178.  Strix     pratincola     Bp.  —  Barn     Owl.      Chouette 

BLANCHE. 

LtoTAun,  p.  6a. 

The  sudden,  hissing  scream  of  this  Owl  was  occasionally  heard 
at  night. 

179.  Syrniutn    virgatiun     Cow.— Tawny    Owl.      Chat- 

HUANT. 
LtOTAUU,  p.  60. 

An  Owl  frequently  heard  calling  at  night  in  the  forest  I 
imagine  from  its  notes  to  have  been  this  species,  but  unfortu- 
nately I  did  not  succeed  in  securing  a  specimen.   Its  cry  consisted 
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of    the  four  notes,  fiou,  hUo,  AoO^  Aw,  the  first    three    of  equal 
length  and  on  the  same  note,  the  last  much  lower. 
i8o.   Megascops     brasilianus     {Gm.).  —  Eakf.d     Owl. 

Chiiuf.ttf.  a  oreii.i.f.s. 

Ephialtes  potlaruinsis  \Jv.'nMli.  p.  57. 

Only  one  specimen  was  secured.  I  did  not  siicrecd  in  identi- 
fying the  call  of  this  species.  An  Owl  heard  nightly  in  the  forest, 
and  said  by  the  natives  to  be  this  bird,  hail  a  call  which  may  be 
given  as  cook-er-re-aw,  sometimes  running  off  into  a  series  of 
coos.  The  call  bears  no  resemblance  to  the  trilling  notes  of  our 
Megascops,  but  apparently  is  not  unlike  Hudson's  description  of 
that  of  Affgiisiofts  liiasiliensis,  as  found  by  him  in  the  Argentine 
Republic  (Arg.  Orn,,  II,  p.  51). 

181.  Pulsatrix  torquata  (Dand.).  —  Collared  Owl. 
Chouette  a  collier. 

Alk/ne  lorgiiafa  l.tirvAVTi.  p.  51. 

182.  Glaucidium  phalxnoides  (  Daud.  ).  —  Petite 
Chouette. 

Clatiddium  ferrugineum  Tavuir,  p.  80. 
Alhtm  phalaHoidfs  LSotaud,  p.  54. 

An  exceedingly  common  bird  ;  from  the  rest-house  veranda  I 
have  heard  five  calling  at  the  same  time.  Their  usual  note  is  a 
softly  whistled  coo,  resembling  in  tone  that  of  the  Cuban  Glau- 
cidium, but  the  last-named  bird  utters  this  note  about  once  every 
five  seconds,  while  in  Trinidad  these  little  Owls  coo  four  or  five 
times  a  second.  Their  call  becomes  therefore  a  series  of  rapidly 
repeated  coos  continued  for  fifteen  or  twenty  seconds.  At  limes 
this  runs  into  a  sharply  whistled  whoit,  w/wit,  whoil,  apparently 
analagous  to  hut  not  resembling  the  high  piercing  notes  of  the 
Cuban  species.  This,  as  in  G.  siju,  is  sometimes  accompanied 
by  a  twitching  of  the  tail.  The  I'rinidad  bird,  while  frequently 
heard  during  the  day,  called  in  numbers  only  at  night  and  was 
thus  nocturnal  rather  than  diurnal,  contrary  to  the  habit  of  the 
Cuban  bird. 

The  negroes  consider  this  species  a  bird  of  ill-omen,  and  trans- 
late its  rapid  cooing  as  an  invitation  from  the  Evil  One  to  "come, 
come,  come,"  etc. 
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My  specimens  represent  both  extremes  of  the  red  and  gray 
phases;  in  the  former,  with  the  exception  of  an  indistinct  black- 
ish collar  on  the  nape,  the  head,  back  and  tail  are  rich  reddish 
brown  absolutely  without  spots  or  bars;  while  in  the  gray  phase 
all  the  feathers  of  the  head  have  a  terminal  and  subterminal 
elongate,  whitish  spot ;  there  is  a  nuchal  collar;  the  feathers  of 
the  back  and  rump  are  more  or  less  spotted  with  white,  and  the 
tail  is  banded  with  numerous  broken  white  bars.  These  extremes 
are  connected  by  other  specimens  intermediate  both  in  color  and 
pattern  of  marking. 

183.  Sarcoramphus  papa  (Z.).— King  Corbkau.     Roi  des 

CokBEAUX 


184.  Cathartesaura  (Z.)— Cedros  CoRBEAu.    Corbeau  A 

TfiTE    ROUGE. 

Taylor,  p.  78  ;  LfioxAun,  p.  a. 
Common  about  the  rest-house. 

185.  Catharista  atrata  (.ffar/r.).— Town  Corbeau.     Cor- 

BEAU. 

Calhartis  alralus  TaVI.hb,  p,  77. 

Calkartts  faUHi  L6oTAir[i,  p.  2. 

This  is  the  common  Buzzard  of  the  towns,  and  in  Port-of-Spain 
is  particularly  abundant  and  tame.  When  a  struggling  flock 
were  fighting  in  the  main  street  over  some  siivory  morsel,  it 
was  almost  necessary  to  kick  them  aside  when  pa.ssing  through 
the  street.  Their  usefulness  as  scavengers  is  unquestioned,  but 
their  habit  of  perching  on  the  roofs  of  houses  is  a  serious  cause 
of  annoyance  to  people  owning  cisterns  used  for  rain-water. 
Many  of  them  roost  in  the  trees  in  Marine  Square  in  the  city, 
from  which  they  sail  forth  on  their  day's  exploring  at  about 
four  A.  M. 

186.  Ictinia  plumbea(C/«.).— Plumbeous  Kitk.     Oabie.an 

BI.EU. 
L£oTAUi),  p.  43. 

Common,  and  for  a  Hawk  remarkably  tame.  Their  favorite 
perch  was  on  the  topmost  branch  of  a  dead  or  leafless  tree,  from 
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which  point  of  vantage  they  would  swoop  down  on  the  unwary 
birds  below.  Two  birds  selected  perches  near  the  rest-house, 
where  they  passed  the  day  maintaining  a  constant  outlook  for  a 
possible  victim  below.  At  sunset  they  retreated  to  the  forest  to 
pass  Che  nif^ht.  This  species  could  always  be  approached  with- 
out difficulty,  and  on  two  occasions  I  have  had  them  swoop  down 
to  secure  a  bird  which  1  had  shot. 

One  newly  occupied  nest  was  found  in  March,  and  another  in 
April.  They  were  small,  rather  formless  structures  of  sticks, 
placed  in  the  main  crotch  of  a  tree  about  twenty  feet  from  the 
ground. 

187.  Elanoides   forficatus  (/..).— Scjssor-tailed    Keik. 

QUEUF.-EN-CISEAUX. 
Wauikriis  furmlus  L6oTAlin,  p.  30. 
Observed  on  two  occasions. 

188.  Rostrhamus  sociabilis  (r/V///.).— Hook-billkd  Kite. 

GaRIJ.AN   .^  BKC  CROCHU. 
Roslrhamus  kamalus  LtoTAIIL),  p.  31. 

189.  Circus  maculosus  {VieiiL). — Harkiek.     Gahii.an    A 

LONGUE  QUEUE. 

Circus  matropltrus  LftOTAUD,  p.  49. 

190.  Buteo  abbreviatus  C*/*.— Small  Black  Buzzabh. 
Petit  Gahii.an  noik. 

Butte  tentcerius  LfiOTAdD,  p.  q. 

191.  Urubitinga  urubitinga(G«.). — Eagle-hawk.  Gros 
Gabilan  no[r. 

Merpknus  urubitinga  L60TAUD,  p.  14. 

192.  Urubitinga  anthracina  (LicA/.). —  Black  Hawk. 
Gabilan  noir. 

Astur  unicitiflus  L60TAUD,  p.  44. 

193.  Urubitinga  albicoUis  (Zd:/:4.).— Gabilan  A  dos  noir. 


^yGoo'^lc 


[894-]  Chapman  on  the  Birds  of  Trinidad. 

194.    Asturinanitida(ZaM.). — Spfckli'D  Hawk.     Gabilan 

GINGA. 


195.  Harpag^s  bidentatus  {Lath.). — Toothed  Falcon. 
Gabilan  A  ueux  dents. 

LioTAUD,  p.  j8. 

196.  Gampsonyx    swainsoni  Vig. — Br.owN  Hawk.     Gri- 

GRI. 

Camfisonix  s-jminsonii  L6oTAi;D,  p.  41. 

197.  Leptodon  uaicinctus  Tcmm. — Gabilan  bleuAtre. 

Cymiadis  uaicinctus  L£i)TAi'i),  p.  36. 
Cytitindis  pueheraiiiy  ibid.  p.  40. 

198.  Leptodon  cayenensis  (6'm.).— Guiana  Hawk.  Gabi- 
lan A  TfiTE  BLEUE. 

Cymindii  cayantniii  LiOJ'AUD.  p.  34. 

Several  were  observed  and  two  secured.  With  the  exception 
of  letinia  plumhea.  Hawks  were  not  common  near  the  rest-house. 
I  saw  probably  but  two  species  in  addition  to  those  identified. 

199.  Spizaetus  mauduyti  (Daud.). — Crested  Spizaetus. 
Gabilan  X  huppe. 

Sfiiiaitui  ernatus  l,6oTAUD,  p.  lO. 

200.  Spizaetus  tyrannus  {fVied). — Speckled-leg  Spizae- 
tus.    Gabilan  A  pattes  ginua. 

Sfiisailut  iraccaiii  L60TAUD,  p.  12. 

201.  Falco  peregrinus  anatiun  {Bon.). — Duck  Hawk. 
Gabilan  rav^. 

..  60. 


202.    Falco  fusco-cxnilescens    {Vieill.). — Black-bellied 
Falcon.    Gabilan  A  poitrine  noire. 

Hypetriorchis  ftmoralis  L60TAUD,  p.  24. 

While  traveling  by  rail  from  Port-o(-Spain  to  Princestown,  I 
looked  from  the  window  of  the  carriage  and  saw  a  small  Falco — 
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the  species  I  could  not  determine — flying  with  the  train  and  about 
sixty  feel  above  it.  For  some  time  it  maintained  the  same  rela- 
tive position,  then  suddenly,  and  with  great  swiftness,  darted 
ahead  and  was  lost  to  view.  A  tew  minutes  later  I  observed  a 
Hawk  of  the  same  species  occupying  the  same  jKisition  above  the 
train  as  the  one  which  had  just  disappeared.  As  1  watched  it 
this  bird  also  darted  ahead  of  the  train.  It  was  not  long  before 
a  third  Hawk  was  seen  over  the  train,  and,  like  its  two  predeces- 
sors, it  suddenly  shot  forward.  I  then  began  to  suspect  that  the 
three  Hawks  were  in  reality  but  one,  whose  object  in  following  the 
train  was  to  secure  the  small  birds  startled  from  near  the  track  by 
our  approach.  The  performance  was  repeated  several  times,  and 
my  surmise  in  part  sustained  by  seeing  the  Hawk  actually  dive 
into  a  thicket  just  ahead  of  the  engine.  Indeed,  it  appeared 
that  the  train,  like  a  spaniel,  flushed  the  birds  for  the  Hawk, 
which  was  '  waiting-on '  overhead. 

This  explanation  is  further  supported  by  a  notice  in  the  '  Jour- 
nal'of  the  Trinidad  Field  Naturalists'  Club  (Vol.  I,  p.  133), 
where  Mr.  Caracciolo  records  the  fact  of  a  Hawk  seen  by  Dr. 
Morton  which  "pounced  upon  "  small  birds  frightened  from  a 
certain  thicket  by  a  passing  train.  The  habit  has  been  observed 
by  Mr.  Hudson  in  the  Argentine  Republic,  where,  he  states, 
Duck  Hawks  follow  horsemen  in  order  to  secure  the  small  birds 
flushed  from  the  grass  by  the  horse. 

203-  Falco  deiroleucus  TV/^m.—VVhite-throated  Falcon. 
Gabii.an  a  rfirt:  noire. 


204.  Falco    rufigularis    Baud. — Red-throated    Falcon. 

Gabii.an  noik  A  gokce  rous.se. 

Falco auranti IIS  I,fo>TAuD,  p.  2o. 

205.  Falco  columbarius  Z/fiJ'/. — Pigeon   Hawk.     Gajhlan 

A  DOS  BLKUATR?:. 

Uypotricnhis  columbarius  LioTAUli,  p,  26. 


206.   Falco  sparverius  Linn.— 

Tinaunculus  sparvfrius  Taylok,  p.  8o. 
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207.   Paadion  haliaetus  carolinensis  (Gw,).— Fish-hawk. 

GaBILAN  PfiCHEUR. 


208.    Columba  speciosa  Gm. — Speckled  Clshat.   Ramigr 

GINGA. 


Not  uncommon  in  the  forest  in  pairs.  During  the  earlymorn- 
ing  and  late  afternoon  tlie  male  perches  on  the  topmost  branch  of 
one  of  the  taller  trees  and  utters  his  loud,  deep  solemn  call. 
This  maybe  given  as  cook-a-loo-coo,ioak-a-loo,a.viA  is  preceded 
by  a  low,  rumbling  note  heard  only  when  one  is  quite  near  the 
bird. 

209.  Columba  rufiaa    Temm. — Blue    Cushat.      Ramier 

HANCI-e. 

L60TAUD,  p.  364. 

210.  Engyptila  nifaxilla  {Rich,  fif^ff^r/i.).— Ground  Dove, 

TOUTERELLE  h.  PAUPlfeRES  ROUGES. 

Periiitra  rttfaxilla  TAYLOR,  p.  <i\  ;  LfeOTAUD,  p.  371. 

A  common  bird  in  the  forests  and  second -growth.  It  resem- 
bles a  Geolrygon  in  habits,  but  is  more  frequently  seen  on  the 
wing.  Their  flight  is  noiseless,  a  fact  the  attenuation  of  the  first 
primary  would  not  lead  one  to  expect.  When  on  the  wing  the 
neck  is  not  extended,  but  rather  drawn  in,  the  bill  pointing  towards 
the  earth. 

The  notes  of  this  species  formed  a  background  for  all  other 
bird  musici  They  resemble  the  winding  notes  of  a  mellow- 
toned  conch.  Soclose  is  the  resemblance  that,  when  in  the  for- 
est in  the  early  morning,  with  the  soft  cooing  of  these  Doves 
proceeding  from  all  sides,  it  was  not  difficult  to  imagine  oneself 
surrounded  by  a  cordon  of  conch-blowers.  The  sound  was  so 
continuous  that  the  air  vibrated  with  Doves'  notes,  and  in  a  short 
time  one  became  so  accustomed  to  the  chorus,  that,  like  the  mo- 
DOtonous  humming  of  many  insects,  it  was  unnoticed. 
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A  nest  found  March  lo  was  a  simple  platform  of  sticks  placed 
eight  feet  from  the  ground  in  the  main  crotch  of  a  small  tree  at 
the  border  of  the  forest.  It  contained  two  young,  one  of  which 
(lew  from  the  nest  as  I  approached. 

This  species  was  apparently  wanting  on  Monos  Island. 

211.    Eng^ptila  verreauxi  {Bp.). — Ground  Uove.   Tour- 

TERELLE  \  PAUPlfeRES  ULEUES. 


Apparently  a  rare  bird  at  the  rest-house,  where  I  secured  only 
two  specimens.  On  Monos,  however,  they  were  very  common. 
Their  call  is  similar  to  that  of  E.  ru/axilla,  but  not  so  loud. 

212.  Peristera  cinerea  (TV/wm.).— -Blue  Partridge  Dove. 

OrTOJ.AN  B[.tll. 

LeoTAim,  p.  378. 

213.  Columbigallina  rufipennis  (Bon.). — REn  Ortoe.an. 
Ortolan  rol'cf.. 


Not  uncommon  in  the  clearings  near  the  rest-house.     Its  note 
is  a  low,  Ta^tA,  put-a-cee,  put-a-eoo,  fiul-a-coo. 

214.  Geotrygon    lineaiis    (fCnip  &•    y*!*.).— Mountain 
Ground  Dove.  Toukterelle  A  croissant. 

Piristera  lintaris  l.feoTAUD,  p.  373. 

215.  Geotrygon  montana  (Z.).— Partridge  Dove.    Per- 

Peristera  moHiana  ?  L6oTAUl(,  p.  375. 

216.  Pipile  pipile  (/«(•?.).— Paoui. 

Crax  fifilt  iKCQ.  Beytr.  ^ur  Gesch.  1784.  p,  26. 
?  Crai  aleilor  Tavlok.  p.  95. 
Pentlopi eumanensis  LfeOTAUD,  p.  383. 

\   observed   only  one   individual,  an    adult   male,  with    blue 
throat  and  cheeks,  shot  from  a  tree  in  the  forest  three  miles  from 
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the  rest-house.  The  flesh  of  this  species  is  deservedly  esteemed, 
and  through  the  persecution  of  hunters  it  is  rapidly  beroming  a 
rare  bird. 

Comparison  of  my  one  example  with  specimens  of  Pipile  cuma- 
itensis  from  the  mainland  shows  at  once  well-marked  differences. 
The  Trinidad  bird  is  dark  brown  with  deep  bhie  reflections  and 
without  the  greenish  tinge  seen  in  the  plumage  of  true  cumanensis, 
while  the  lengthened  feathers  of  the  head  are  black  with  a  nar- 
row lateral  margin  of  white.  In  cumaiiensis  these  feathers  are 
entirely  dirty  white. 

In  fact,  the  Trinidad  bird  agrees  very  well  with  the  plate  and 
description  of  Jacquin's  Crax  pipile,  a  species  which  has  been 
synonymized  by  subsequent  writers  with  the  same  author's  Crax 
cumaiiensis.  There  is  one  specimen  of  this  bird  in  the  Leotand 
Collection.  It  agrees  with  my  example,  and  is  well  described  by 
L6otaud. 

I  could  learn  nothing  of  the  occurrence  of  Crax  alector,  a 
species  recorded  from  Trinidad  by  Mr,  Taylor,  who  remarks  that 
it  is  locally  called  "Wild  Turkey."  Pipile  pipile  is  frequently 
called  by  this  name.  Is  it  possible  that  Mr.  Taylor  has  confused 
the  two  species? 

217.  Jacanajacana  (Z.). — Spur-wing.    Paul  Perruquier. 

Parrajacana  LftoTAUD,  p.  486. 

218.  Hsematopus    palliatus     Temm.  —  Ovster-catcher. 

HUITRIER. 

L60TAUD,  p.  397. 

219.  Arenaria  interpres   (Z.).— Turnstone.    Pluvier  de 

MER. 

Cinclui  inltrprts  LfiOTAUD.  p.  399. 

220.  .£gialitts  wilsonia  (Ord).  —  Wilson's  Plover. 
Gros  Collier. 

Charadriui  viiUimim  LfcOTAUD,  p.  391. 

221.  .£gialitis  semipalroata  .^^na/.  —  King-neckkd 
Plover.     Petit  Collier. 

Charadrius  semipalmatus  L60TAUD,  p.  392. 
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Common  at  Moruga.    I  saw  there  also,  but  tinfortunatety  failed 
to  secure,  a  small  Plover  which  apparently  was  j€,gialitis  eollaris. 

Z2Z.   Charadrius    dominicus    (J/////.)— Golden    Plover. 

PLUVIER    DORfi. 

Charadrius  virginicus  LfeOTAUD,  p.  394. 

223.  Charadrius  squataroIa(Z„). — Black-bellied  Plovek. 
Gros  Pluvikr  noRfi. 

Squalareta  helvelica  LfioTAUD,  p.  389. 

224.  Numenius  borealis  LalA. — Eskimo  Curlew.    Petit 

Bec  ubochu. 


225.  Numenius  hudsonicus  lath. — Hudsonian  Curlew. 
Bec  (jrochu. 

L60TAUD.  p.  442. 

226.  Actitis     macularia    (I,.).  —  Spotted     Sandpiper. 


TririgBidcs  maculariu!  Tavi.ok,  p.  95.  , 

Tringeidfs  hypoltuca  L£uTAUIi.  p,  4J8.     (Hased  on  immature  specimens.) 

Tringoidm  macularia,  ibid.  p.  461. 

('ommon  on  the  Cipero  and  at  Moruga. 

227.    Tryngrftes     subnificoUis    ( Vieil/.). — Buff-breasted 
Sandpiper.     Petit  Pieds  jaunes. 


228.     Bartramia     longicauda     (Bec/tst.).  —  Baktramian 
Sandpiper,     Pieds  jaunes  A  longue  yuEUE. 


229.   Symphemia  semipalmata  (Cm.).  -Willet.     Aili 

BLANCHES. 
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230.  Totaous  solitarius  ( JfV/j.).— Soi.itarv  Sani>i'ipkr. 

(iRANDES    AILKS. 

Tatauus  thlstopy^xu!  LftriTAUli,  p.  4511. 

231.  Totaaus     llavipes     {Gm.).—\\'.\.\.im-\.v:(i->.      I'ikds 

JAUNKS. 

LtOTAUD,  p.   453. 

232.  Tetanus  raelanoleucus  {Cm.).— (Irratrr  Yki.i.ow- 

LEGS.       ClIN-CLIN. 
LdoTAUD.  p.  454. 

233.  Limosa     hamastica     {7..!.— Huusonian    Cohwit. 
B^card  ailes  blanches. 


234.  Limosa    fedoa     (Z.).— Marblf-i*    Godwit.     Grand 

BSCARD. 
L£OTAlJD.  p.  445. 

235.  Calidris    arenaria     (/.)■—  Sanderling.    Bif.cAssE 

BLANCHE. 
LtoTAUD,  p.  480. 

236.  Ereuentes  OCCidentalis  Zawr.— Western  Sandpiper. 

BAGASSE  A  LONG  BEC. 

Hfttropoda  Ungirostris  et  H.  mauri  L6oTAl!D,  p.  480, 

There  are  four  specimens  of  this  bird  in  the  L^otaud  Collec- 
tion. 

237.  Ereunetus  pusillus  (Z..). — Semipalmatei>  Sandpiper. 

B^CASSE  ORDINAIRE. 

Htterofoda  itmipalmala  LtoTAUD,  p.  476. 

Several  were  observed,  and  one  taken  on  the  coast  of  Moruga. 

238.  Tringa  minutilla  Vieill. — Least  Sandpiper.     Petit- 

MAtTRE. 

LioTAUD,  p.  476. 
Not  uncomnion  on  the  coast  of  Moruga. 
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239.  Tringa  fuscicollis  Vieill. — White-rumped  Sandpiper. 
Grosse  B^casse. 

Tringa  milanotus  L6OTAUD,  p.  473. 

240.  Tringa    maculata     r/«//.  — Pectoral    Sandpiper. 
Couch  ANTE. 


241.  Tringa  canutus  Z/»ff.— Knot.    Poule  couchante. 
L60TAUI),  p.  46a, 

242.  Micropalama  hiroantopus(^i'/A).— Stilt  Sandpiper. 
Chevalier. 

lltmipalama  tnultislriala  LtoTAUD,  p.  466. 

243.  Macrorhampbus     griseus    ((^m.).  —  Dowitcker. 
Grise  a  long  BtC. 

LtoTAun,  p,  482, 

244.  Galiinago  delicata  i.Ord). — Wilson's  Snipe.     B£cas- 

SINE. 

Galiinago  jiiilionii  L£oTAI>I1.  p.  4S4. 

245.  Himantopus   nigricollis    (J/u//.).  —  Black-nkcked 
Stilt.     BficASSE-LA-MORT. 

L6f>TAlF[J.  p.  464. 

246.  Heliorois     fulica     (Badd.).  —  Surinam    Heliornis. 
Ploncf.on  a  yiiHUE. 


247.  Fulica      americana       Gmel.  —  American       Coot 

Fou  i.yii  K. 
Lf;oTAui>,  p.  504, 

248.  Gallinula  galeata  (/iVA/.).— Rfd-seal  Coot.    Pouli 
d'kai)  a  cachet  kougk  ;  Coy-LAGoN. 

LfioTAi'i).  p.  503. 
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The  specimen  in  the  L^otaud  (Collection  has  the  back  without 
a  brownish  wash,  and  of  the  same  color  as  the  wings. 

249.  lonomis  martinica   (Z.).— Blue-seal  Coot.    Poulf. 
d'eau  a  cachet  blue. 

Porphyria  mariinua  TaYI.OR,  p.  96  ;   l.tOTAUU,  p.  501. 

250.  Porzana    Carolina    (Z.).— Sora.    Poule-savanne  A 

GORGE    NOIRE. 

Orlygomitra  Carolina  LiOTAUU,  p.  493. 

251.  Porzana  albicollis  {Fieiii.). — Crake.   Grosse  Poule- 
savanne. 

ScLATER,  P.  z.  s.  1868,  p.  451. 
Crex  flivacea  Taylor,  p.  96. 
Cortlhura  olivaiea  I.ftOTAUD.  p.  499. 

252.  Porzana  cinerea  {Fm/A).— Little  Crake.     Petite 

POULE-SAVANNE. 


253.  Rallus    maculatUS  (.ffoa'd'.).— Spotted  Rail.    Poule 
d'eau  tachet^e. 

LfajTAUD,  p.  S5g. 

254.  Rallus  longirostris  {^catf.).— Clapper  Rail.    Poule 
d'eau  cinga. 

L£oTAUt).  p.  4gl. 

255.  Aramides     axillaris     Lawr.  —  Red    Water-fowl. 
Poule  d'eau  rouge. 

Aramidts  rufifollis  I.feoTAUi),  p.  498. 

I  secured  one  specimen  of  this  bird  feeding  in  the  mangroves 
which  border  the  Moruga  River  near  its  mouth. 

256.  Aramides    cayennensis    (6'w.).  — Great    Water- 
FOwu     Grossf,  Poule  d'eau. 

Aramidts  ehiritota  L&.)TA(id,  p,  496. 
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Apparently  a  common  species  in  the  forests  near  the  rest- 
house.  I  did  not,  however,  succeed  in  seeing  it  alive,  and  my 
four  specimens  were  secured  in  traps  set  for  small  mammals. 
Its  call,  upon  the  identification  of  which  the  natives  were  all 
agreed,  is  a  remarkable  jierformance.  Apparently  two  birds  call 
together ;  one  has  one  series  of  notes  while  the  other  has  another 
and  quite  different  series.  The  result  suggests  the  combined 
notes  of  a  Guinea-hen  and  a  Turkey-hen,  with  occasionally  the 
addition  of  others  not  unlike  the  yelping  of  a  whipped  puppy. 

This  singular  concert  was  not  given  every  day,  and  during  my 
stay  at  the  rest-house  I  heard  it  only  half-a-dozen  times.  The 
birds  call  at  sunset,  and  the  cries  of  one  pair  seem  to  excite  their 
neighbors,  for,  once  started,  the  call  is  taken  up  and  repeated  by 
birds  in  different  parts  of  the  forest. 

257.  Aramus  scolopaceus  {Gm.), — Crao. 

Aramus guarauna  Lf:i)TA(i[>,  p.  489. 

I  saw,  but  failed  to  secure,  one  individual,  presumably  of  this 
species,  at  the  rest-house. 

258.  Nycticorax  violaceus  (Z.).  —  Vellow-crowned 
Night  Heron.     Charier  A  croissant. 

Tavlok,  p,  95  ;  I.fioTAi;ii,  p.  433. 

259.  Nycticorax  nycticorax  nsevius  {^t»fltf.).— Black- 
crowned  Night  Heron.     Crabier  batali. 

iVyclicorai  niroias  I.6ciTA('li,  p.  431. 

260.  Ardea  cyanura  (F/wV/.).— Tchoguk.    Quioc. 

Rutorides  vircscetts  TavldR.  p.  gj. 
Ardea grisea  l.feoTAiro,  p.  421. 

Common.  In  habits  this  bird  resembles  Ardea  virescens,  but 
its  notes  are  easily  distinguishable  from  those  of  that  species. 

261.  Ardea  caerulea  Z/««.— Little  Blue  Heron. 
Aigrette  bleue. 

Tavijjr,  p.  gs  ;  I,6oTAun,  p.  410. 

Common  at  the  mouth  of  the  Caroni  River. 
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262.  Ardea  tricolor  ruficollis  (G^cwf).  —  Louisiana 
Heron.     Aigrette  A  ventre  blanc. 

Ardea  Uveogasler  LiOTAUU,  p.  434. 

263.  Ardea  agatni  Linn. — Agami.     Blongios. 

LfeuTALID,  p.  412. 

264.  Ardea    caadidissima     Gmel.  —   Snuwv    Herun. 

Aigrette  a  panache. 
LiOTAUD,  p.  408. 

265.  Ardea  egretta  (?«(■/. —  White  Egret.  Grandi; 
Aigrette. 

L£(/ta[;d,  p.  406. 

Common  at  the  mouth  of  the  Caroni  River,  where,  while  fish- 
ing, they  marked  the  limit  of  shoal  water. 

266.  Ardea     herodias     Linn.  —  Great     Blue     Herun. 

AlLERONNE    A    CALOTTE    BLANCHE. 
LfiOTAUU,  p.  404. 

L^Jtaud  remarks  that  he  had  seen  only  one  example  of  this 
bird,  probably  the  one  now  preserved  in  the  Victoria  Institute. 
This  is  a  nearly  adult  specimen  of  A.  herodias,  and  measures  : 
wing,  18.75  ;  Wsus,  7.12  ;  exposed  culmen,  5.00  in. 

267.  Ardea  cocci  Linn. — Aileronne. 
L60TAUD,  p.  401. 

268.  Ardetta   involucris  (fjW//.)— Quioc  jaune  rayiS. 

Ardta  varicgata  L60TAIJD,  p.  419. 

269.  Ardettaexilis  (G«.).— Least  Bitterk.  Qmoc  jaune. 
Ardea  exilii  LtoTALD,  p.  415. 

270.  Botaunis  pinnatus  {Ifag/.). — Bittkrn.     Buioh. 

LfclTAUI),  p.  429. 

[April,  IS^^.]  0 
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271.  Tigrisoma  brasiliensis  (Z.).— Rush  Crabier.    Cra- 

BIER    JONC. 
I.fiOTAUD,  p.   426. 

272.  Cancroma    cochlearia   Linn. — Buat-bill.    Ckabibr 

BEt    PLAT. 
LftOTAUD,  p.  436. 

273.  Tantalus  loculator  Z/zm. — Woou  Ibis,     Sdi.d.^t. 

LftOTAUD,  p.  438. 

274.  Guara  rubra  (Z.),— Scarlet  Ibis,     Flamant. 

Ihis  rubra  L6oTAiri),  p.  440, 

275.  Ajaja  ajaja  (i.). — R"rf,atr  Spoonhili,.     Spatulk. 
Plainlea  ajaja  LfeoTAUli,  p,  438, 

276.  Palamedea    cornuta    Linn.  —  Kamichi.     Horned 
Screamer.     Codinne-rois, 

I.etJTAlFD,  p.  488. 

277.  Cairina  moschata  (iC.). — Mukcow  Dihk,    Canahu- 


278.    Dendrocygna    discolor    Sef.  &•  .9a/r'.  —  Whistlim 
Duck.     Ouikiki  aelf.s  blanches. 


279.  Dendrocygna   viduata    (/ ).— Jhee-uuck,     Ouikiki 

BDURIKI. 
l.f.OTAl'll,  p.   509. 

280.  Dendrocygna   fulva   (O'ot.).  — Fulvuus    rRRE-iiucK. 

OUIKIKI  AILF.S   ROUGKS. 
Attiti  biccler  LfoiTAUii,  p.  514. 

281.  Erismatura  dominica  (/,.),— Sijlat-j>uck,    Vin»;e<>n. 

I.P,IITA1,I),  p.   525. 
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282.     Aythya    affinis    (£v/.). —Lesser     Scaup.     Canard 

FRANCE. 

Fuligula  marila  LfeOTAVI),  p.  $23, 

2S3.    Spatula  clypeata  Linn. — Shoveller.    Canard  Spa- 

TULE. 
LtOTAtTD,  p.  518. 

284.  Anas    discors    Linn.  —  Blue-winged   Teal.     Sak- 

CELLE   A    croissants. 
Ptertcyanta  diiears  LfiOTAUD,  p,  516, 

285.  Anas     americana     Gmel.  —  American    Widgk()n 

ViNGEON. 

Martta  ameriiana  LiOTAtTU,  p.  jit. 

286.  Fregata  aquila  (Z.),--Man-"o-War  Bird.    FRecATn. 

Taylor,  p,  96  ;  Ridcw.  Proc.  U.  S.  N.  M.  VI!,  1884.  p.  173. 
Atagen  oquila  L£oTAUD,  p.  556. 

Common  in  the  Gulf  of  Paria.  A  small  tree-grown  rock  at  the 
entrance  to  the  first  Boca  has  for  many  years  been  famous  as  a 
roosting  place  for  these  birds.  At  the  time  of  my  visit  about 
two  hundred  birds  were  perched  upon  the  whitened  trees.  Tliey 
were  apparently  alt  immature  birds  with  white  heads  and  breasts. 

287.  Pelecanus    fuscus   ZjVi».  — Brown  Pelican.    Grand- 

G  OSIER. 

Taylor,  p.  96:  LftoTAUD.  p.  551  ;  Ridgw.   Proc.    U.   S,   N,   M.  VII,  18S4, 
p.  173. 

Inrd  in  the  Gulf  of  Paria. 


288.  Phalacrocorax    brasiliensis    {G-x^.  —  Cukmouan  r. 
Plonceon  a  bec  crochu, 

Grucuius  carbof  I.tOTAUD.  p.  515. 

289.  Anhinga  anhinga  (Z.). — Anhinga.  'Plungeon-soif.. 

Platus  ankinga  L^oiaiI'D,  p.  548. 

290.  Sula    leucogastra     {Bodd.\  —  Black  -  and  -  White 
B<K>BV.     Fou  commltn. 
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291.  Sula  piscator    {/.)— White  Boobv.     Fou  A  pattf.s 

ROUGES. 

LfioTAUU,  p.  551  ;  RiDGW.    Proc.   U.  S.  N.  M.  VII,  :834,  p.  173. 

292.  RhynchopS  nigra  Z/nff. — Black   Skimmer.     Bec-en- 

CTSEAUX. 
LfioTAUD,  p.  534. 

293.  Anous  stoUdus  (Z.).— NoDDv.     Mauve  noire. 

Anous  milanogtnys  L£oTAUD,  p.  547. 

294.  Sterna    antiUarum    {Less.). — Least    Tern.     Petite 
Mauve. 

Sterna  argentea  L60TAUD,  p.  545. 

295.  Sterna   dougalli   J/^f ///<?,?.— Roseate  Tkbn.     Mauve 
A  bec  noir. 

Sterna  paradisea  LftOTAUli,  p.  S3g. 

296.  Sterna  eurygnatha  AfaWf^x— Black-legged  Tern. 
Grande  Mauve  A  pattes  nuikes. 


297.  Sterna    maxima    Budd. — Roval    Tern.     Mauvk    k 
queue  blanche. 

RiDcw.  Proc.  U.  S.  N.  M.  VII,  1884.  p.  173. 
Sterna  cayenncnsis  LiOTAUli,  p.  535, 
Sterna  regia,  ibid,  p.  543. 

Several  were  observed  at  La  Brea. 

298.  Phaethusa  magnirostris  (/<>/;/.).— Ye  llow-footeo 

Tern.     Mauve  A  patte  jaone  soufre. 

Sterna  chloriipada  LfioTAUD,  p.  537. 

.\  bird  of   this  species  passed  within  gunshot  of  me  at  the 
mouth  of  the  Caroni  River,  but  was  not  secured. 

299.  Geocbelidon    nilotica    (/^(ii-Wc.)  —  Markh   Tern. 
Mauve  A  i>os  cendr£. 

Sterna  aranea  I,6oTAUl>,  p.  540. 
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300.  Lams  atricilla  Z(««.— Laughing  Gull.     Pigeon  he 

MER. 

Lartu  riiKbaiidtis  LtoTAUD,  p.  531. 

301.  Podilymbus    podiceps    (Z.).  —  Piri>-billei)    Grebe. 
Plongeon. 

Podilymbus  earolinensis  L6otaii»,  529. 

302.  Colymbus  dominicus  Unit. — San  Dominiso   Gkebk. 
Petit  Plongeon, 


303.   Crypturus  pileatus  (/foaV.).— Quail.    Caili.k. 

Tinanius  levi  LiiiTAUO,  p.  385. 

A  very  common  bird,  frequenting  Ilie  borders  of  the  forests, 
and  occasionally  found  far  in  the  woods.  It  is  preeminently  a 
ground  bird,  and,  like  a  Rail,  seeks  safety  by  running  through 
the  dense  undergrowth.  Only  once  did  I  startle  one  into  flying — 
a  short,  whirring  flight  of  a  few  yards. 

Their  call  is  a  liquid,  plaintive,  trilling  whistle  of  three  to 
five  seconds  duration,  and  uttered  at  intervals  of  half  a  minute 
to  a  minute.  Rarely,  however,  it  is  given  more  rapidly,  and 
whistle  succeeds  whistle  with  increasing  volume  until  the  limit  of 
the  performer's  vocal  powers  is  reached.  I  did  not  observe  the 
birds  while  uttering  this  latter  call,  due,  perhaps,  to  some  unusual 
excitement,  but  when  whistling  under  ordinary  conditions  they 
did  not  assume  an  unusual  position,  but,  stopping,  raised  their 
head  and  trilled  their  musical  call. 

They  are  rather  curious,  unsuspicious  birds,  and  an  imitation 
of  their  notes  would  sometimes  bring  them  to  within  a  few  feet 
of  me,  wherethey  would  remain  some  minutes,  evidently  looking 
for  the  unseen  caller.  It  was  unusual,  except  in  rainy  or  cloudy 
weather,  to  hear  them  calling  during  the  day,  but  just  before  sun- 
rise and  just  after  sunset  they  could  be  heard  in  numbers. 
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The   following  species,  given   by  L^otaud,  I  am  unable  to 
identify. 

304.  Poljrtinus  meUisugus.— S.^pHiR-sAVANNE. 
L60TAUD,  p.  138. 

Specimen  not  in  Ltoiaud's  Collection. 

305.  Columba  caribxa  L.  ? 

LftllTAUD,  p,   558. 

306.  Nyroca    leucopthalma.— Canard  ziI^-gris. 

LfiOTAUD,  p.   524. 
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Article   II.-STUDIKS    OF    SOME    SPECIES  OF  NORTH 

AMERICAN  ^:geriiu^;. 


By  William  Beutenm(>ller. 


In  advance  of  a  monographic  revision  of  the  family  Aigeriidse 
of  America  north  of  Mexico,  I  herewith  offer  the  following  notes 
upon  material  chiefly  contained  in  the  Hy.  Edwards  Collection 
in  the  American  Museum  of  Natural  History.  T  have  also 
appended  translations  of  the  descri|itions  of  the  species  described 
by  Boisduval,  with  the  hope  that  these  may  be  re -discovered.  I 
have  been  unable  to  conclusively  recognize  any  of  Boisduval's 
species  amongst  the  material  accessible  to  me.  In  the  whole  of 
the  i£geriidx  the  specific  differences  are  very  slight,  though 
constant  in  most  of  the  species,  but  it  requires  considerable 
attention  and  the  careful  comparison  of  species  to  distinguish 
one  from  the  other.  At  first  sight  a  box  of  these  creatures  would 
appear  to  be  a  number  of  individuals  differing  only  in  size,  with 
here  and  there  a  slight  change  in  the  coloration  To  the  naked 
eye  they  present  no  more  differences  than  a  collection  of  Eleodes 
or  Ichneumons.  Another  difiicutty  surrounding  this  group  is 
that  the  larvce  feed  within  the  stems  of  plants,  and  thus  are  not 
easy  of  access,  while  the  work  of  raising  them  through  their 
various  stages  becomes  a  task  of  no  mean  importance;  moreover, 
the  perfect  insects  are  rarely  found,  and  several  years  must  elapse 
before  the  species  of  his  own  district  comes  into  the  hands  of  a 
collector.  They  also  soon  loose  their  scales  through  flight,  and 
when  pinned  become  covered  with  grease,  and  Ihus  important 
characters  are  often  lost ;  consequently  considerable  attention 
must  be  paid  to  the  cotidition  of  the  specimen  before  describing 
it. 

Vespamima  sequoia  (ffy.  Edwards). 


Bembrcia  superba  was  described  from  a  somewhat  worn  example, 
and  it  is  identical  with  Bembecia  sequoia.     It  is  not   a  Bembecia 
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but  the  type  of  an  apparently  new  genus.  It  differs  from  Bem- 
becia  by  having  longer  antenna:  thickened  at  the  apex,  while 
those  of  Bemhecia  are  tapering.  The  antennee  of  the  male  have 
minute  pectinations,  while  in  Bembeda  they  are  plumose.  It  also 
differs  in  venation  and  cut  of  the  wings.  The  wings  of  Bembecin, 
especially  the  hind  wing,  are  elongate  with  the  hind  angle  much 
produced,  while  in  the  other  genus  the  hind  wings  are  more 
rounded.     I  propose  the  name  Vespamima  for  this  new  genus. 

Types  :  B.  sequoia.  Two  males  and  two  females  from  Mendo- 
cino Co.,  California.  Coll.  Hy.  Edwards,  Am.  Mus.  Nat.  Hist. 
B.  Sttperba.  One  female,  from  Washington  State.  Coll.  E.  I,. 
Graef. 

Tirista  admirandus  {Hy.  Edwards). 

■  Siiapieron  admirandus  Hv,  Edwards.  Papilio,  II.  i88a,  p.  jj. 

This  species  it  appears  to  me  would  be  better  placed  in  the 
genus  Tirista  of  Walker  (Cat.  Br.  Mus.,  pt.  XXXI,  1864,  p.  22). 
It  differs  from  Sciapteron  by  the  long  plumose  pectinations  of  the 
antennse. 

Type:  One  male,  from  Texas.  Coll.  Hy.  Edwards,  Am.  Mus. 
Nat.  Hist. 

Podosesia  fraxini  {Lugger). 

jSgeria  fraxini   LiiGGEk  (MS.)  Okcutt  and  Aldrich.    Bull.  Agricul.  Exp. 

Station,  'a.  Dakota,  March,  1S91. 
TrockiHum  fraxini  LuGCER,  Psyche,  VI,  iBqi,  p,  loq,  pi.  jii,  fig.  4. 

This  species  does  not  belong  to  the  genus  Trochilium,  but  it 
appears  to  be  more  properly  placed  in  the  genus  Podosesia.  The 
venation  is  the  same,  and  the  cut  of  the  wings  and  shape  of  the 
body  are  also  similar.  It  only  differs  by  having  the  antennae 
minutely  bipectinated.  In  coloration  it  differs  from  P.  syringa 
by  the  yellow  bands  on  the  first,  second  and  third  segments,  and 
the  other  segments  wholly  yellow,  as  is  also  the  underside  of  the 
body,  while  the  body  of  syringa  is  entirely  brown  above  and 
below.  The  fore  wings  are  light  yellowish  brown,  dark  brown 
in  syrin^te.  The  legs  are  yellow  with  only  traces  of  a  darker 
shade,  while   in   syringa  they  are  distinctly  black  and  yellow. 
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The  hind  wings  are  also  paler  in  fraxini.  One  male  from  Miles 
City,  Montana.  Coll.  Am.  Mus.  Nat.  Hist.  Presented  by  Mr. 
H.  G.  Dyar. 

Parharmonia  fraxini  {Hy.  Edwards). 

Carmcnla  fraxini  Hv.  EDWARDS,  Papilio.  I,  1881,  p.  185. 
f/armaaia  morriiani  Hv.  EdWarDS,  Papilio,  11,  iSSa,  p.  54. 

The  genus  Harmorua  erected  by  Hy.  Edwards  is  preoccupied 
in  Coleoptera,  having  been  established  in  1846  by  Miilsant  for  a 
genus  in  the  Coccinellidte.  It  therefore  must  be  changed,  and  I 
propose  for  it  the  name  Parharmonia. 

Harmonia  ntorrisoni  Hy.  Edw.  is  the  same  as  Carmenta  fraxini 
Hy.  Edw.,  but  the  latter  belongs  to  the  genus  Parharmonia  and 
not  to  Carmenta. 

Types  :  Male  and  female,  Coll.  Hy.  Edwards,  Am.  Mus.  Nat, 
Hist.;  one  male.  Coll.  C,  V.  Riley,  Washington,  D.  C. 

Habitat :  New  York,  New  Jersey,  Washington,  D.  C,  Missouri, 
Montana. 

Parharmonia  gracfi  (Hy.  Edwards). 

Ociafiltmn  griefi  Hy.  Edwards,  Papiiio,  I,  1881,  p.  1S3. 

This  Species  does  not  belong  to  the  genus  Sdapieroii  but  to 
Parharmonia. 

Types:  Coll.  Hy.  Edwards,  Am.  Mus.  Nat.  Hist,  and  Coll. 
E.  L.  (Iraef. 

Habitat :  Nevada. 


Albuna  pyramidalis  ( IValker). 

.■Algeria pyramidalis  WALKER.  Cat.  I.epid.  B.  Mus.  pt.  VIII,  1856,  p.  40 ;  Hv. 

EiiWAKUS,  I'apilio,  I,  1891.  p.  zo6. 
AtbuHo  imuceuvertHiit  Hv.  EuWAROS,  Papilio,  I,  1881,  p.  188  ;  Grote's  New 

Check  List  Moths,  1882,  p.  is. 

Albuna  vancouverensis  Hy,  Edw.  is  the  same  as  Albuna  pyramid- 
aiis  (Walker).  The  moth  is  black  with  a  yellow  band  on  the 
posterior  edge  of  each  abdominal  segment.  The  fore  wings  have 
broad  black  borders  with  red  along  the  inner  margin  ;  the  outside 
of  the  transverse  band   is  also  narrowly  edged  with  red  as  well 
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as  the  inner  side  of  the  outer  margin.  The  legs^re  black  with 
yellow  bands.  Albuna  tanaceti  {=Albuna  montand)  and  Albutia 
torva  {—Albuna  coloradensis)  can  be  considered  as  nothing  more 
than  varieties  or  climatic  forms  of  Albuna  pyramidalis.  Albuna 
rubescens  is  also  a  variety. 

Habitat:  Adirondack  Mts.,  New  York  (Coll.  E.  L.  GraeO ; 
Ontario,  Canada  ;  Colorado;  N.  W,  Territory,  Canada  ;  Summit 
Sierra  Nevada,  California;  Banff,  B.  C;  Ml.  Hood,  Oregon; 
Nevada;  Vancouver  Island.  Coll.  Hy.  Edwards,  Am.  Mus.  Nat. 
Hist. 

Albtioa  pyramidalis  var.  montana  {,Hy.  Edwards). 

Albuna  mcniana  Hv.  Edwakbs,  Papilio,  I,  1881,  p,  188  ;  Grote's  New  Check 

List  Moths.  i38s,  p.  13. 
Albuna  tanaceti  Hy.  EdwarIis,  Papilio,  I,  1881,  p.  1S8. 

This  form  differs  from  pyramidalis  by  having  the  yellow  on  the 
legs  predominating  and  banded  with  black.  The  red  on  the 
primaries  is  also  somewhat  more  distinct ;  otherwise  it  Is  the  same 
as  pyramidalis. 

Habitat:  Nova  Scotia;  Colorado;  Sierra  Nevada,  Cal.;  Van- 
couver Island  (Coll.  Hy.  Edwards,  Am,  Mus.  Nat.  Hist.); 
Montreal,  Canada  (Coll.  H.  H.  Lyman);  White  Mis.,  New 
Hampshire;  Nevada;  Anlicosti  Island  (Coll.  F.  Tepper,  Agri- 
ciil.  Coll.,  Michigan), 

Albuna  pyramidalis  van  rubescens  (Hulst). 

Stjia  rubiieens  HuLST,  Bull,  Brooklyn  Em.  Soc.  Ill,  1881,  p,  76, 

May  be  distinguished  from  the  preceding  form  by  having  the 
red  on  the  primaries  quite  distinct  and  considerably  heavier. 
The  legs  are  wholly  yellow  and  of  a  deeper  shade  than  in 
montana,  and  the  abdominal  bands  are  also  darker. 

Three  females  from  Colorado  (including  the  type).  Coll.  Hy. 
Edwards.  Am,  Mus.  Nat.  Hist. 

Albuna  pyramidalis  var.  coloradensis  {Hy.  Edwards). 

Albuna  caloradensis   Hv.   Eowakds,   Papilio.  I,   1S81,  p,  189;  Grole's   New 

Check  List  Moths,  18S3,  p,  12. 
Albuna  torva  Hy.  Edwards.  Papilio,  I,  1S81,  p.  189. 
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In  this  foroi  the  legs  and  body  are  wholly  black  without  any 
traces  of  yellow  markings  whatever.  The  wings  have  the  borders 
black  without  any  traces  of  red  as  in  the  preceding  forms,  except 
a  very  slight  indication  of  this  color  along  the  inner  margin  of  the 
primaries. 

Habitat ;  White  Mts.,  N.  H.  (Coll.  Mrs.  A.  T.  Slosson) ; 
White  Mts.,  N.  H.,  and  Anticosti  Island  (Coll.  F.  Tepper,  Agri- 
cul.  College,  Michigan)  ;  Colorado,  Vancouver  Island  and  N.  W. 
Territory,  Canada  {Coll.  Hy.  Edwards,  Am.  Mus.  Nat.  Hist.) ; 
Montreal,  Canada  (Coll.  H.  H.  Lyman). 


jEgeria  lupini  Hy.  Ei/wards. 

/€.i;eria  lupini  Hv.  Edwards,  Papilio,  I.  i88t,  p.  iga  ;  Wm.  Beitten miller, 

Bull.  Am.  Mus.  Nat.  Hist.  IV,  1893,  p.  24, 
Mgtria ptrpUxa  Hv.  EiiWahDS,  Papilio,  I.  1881.  p.  iga. 
^giria  imfrepria  Hv.  EDWARDS.  Papilio,  I,  18S1,  p.  193. 
Mgeria  toaikmgtonia  Hv.  EDWARDS,  Papilio,  I,  1S81.  p.  197. 
^geria  madaria  Hy.   Edwards.   Papilio.   I,   1882.  p.  aoi  ;    Wm.  Beiitrn- 

hPllen,  Bull.  Am.  Mu9.  Nat.  Hist.  IV,  1893.  p.  34. 

In  the  Museum  Bulletin,  Vol.  V.  page  24,  I  united  Mgeria 
madaria  with  jE.  lupini.  Since  then  close  studies  have  been 
made  of  ^.  perplexa,  .-£.  impropria,  and  .f .  washtnslonia,  and  I 
find  that  these  do  not  differ  from  /E.  lupini.  The  species  were 
described  from  specimens  with  the  scales  more  or  less  abraded 
through  flight  and  age.     <£.  perplexa  is  a  small  male. 

Types :  ^.  lupini,  /£.  madariie,  ^.  •washiiigtonia  and  yE. 
impropria.  Coll.  Hy,  Edwards,  Am.  Mus.  Nat.  Hist.  ^.  per- 
plexa. Coll.  B.  Neumoegen  ;  one  authentic  male.  ColL  E.  I.. 
Graef. 

Habitat :  Washington,  California,  Nevada,  Texas  and  Nova 
Scotia. 

.£geria  saxifragje  Hy.  Ed^mrds. 


^geriii  henshawi  was  described  from  a  worn  specimen,  and  is 
the  same  as  ^.  saxifragm. 
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Types :  ^.  saxifrage,  one  female  from  Colorado ;  ^.  hemhaun, 
one  female  from  Mingan  Island,  Labrador.  Coll.  Hy.  Edwards, 
Am.  Mus.  Nat,  Hist. 

iEgeria  albicornis  Hy.  Edwards. 


This  species  has  been  reared  from  larvae  found  under  the  bark 
of  Salix  calif ornica  (Proc.  Ent.  Soc.  Wash,,  Vol.  I,  p.  85).  1  have 
also  bred  it  from  the  trunks  of  young  willows  infested  with  larvje 
of  Cryplorhynchus  lapathi.  The  male  was  described  by  Mr. 
Edwards  as  M.  proximo.  Judging  from  the  description,  I  also 
consider  Albuna  modesiit  Kellicott  the  same  as  ^.  albicornis.  It 
occurs  from  the  Atlantic  to  the  Pacific  Coast.  At  present  it  is 
known  from  New  York,  New  Jersey,  White  Hts.,  New  Hampshire, 
Connecticut,  Colorado,  Nevada  and  California. 

Types:  yE.  albicornis,  two  females.  Coll.  Hy.  Edwards,  Am. 
Mus.  Nat.  Hist.,  and  Coll.  F.  Tepper,  Ajjricul.  College,  Michigan. 

.^geria  lustrans  {Grote). 

Traehilium  lustrans  Crotk,  Can.  Em.  XII.  18S0,  p.  313. 

Algeria  lustrans  Bcutf.nmCller,  Bull.  Am.  Mus.   Nat.  Hist.  V.  1893,  p.  25. 

.iFgeria  bailii  Ilv.  Edwards,  Papilio,  I,  1881,  p.  igi. 

^geria  bollii  was  described  from  a  single  male  example  from 
Texas,  and  it  is  identical  with  ^gcn'a  lustrans. 

Type  ;  ^.  lustrans.  Coll.  Hy.  Edwards,  Am.  Mus.  Nat.  Hist. 
^.  bollii,  one  example,  Coll.  E.  L.  Graef. 

,£geria  edwardsii,  sp.  nov. 

llcaJ  and  anlenn.v  black  :  palpi  white,  black  outside ;  canx  of  fore  legs 
wliite,  middle  and  hind  legs  deep  brown  ;  libi^c  pale  yellow  with  a  black  band. 
Thorax  blackish  brown  wilh  traces  of  a  very  narrow  stripe  along  the  patagi;i'. 
Body  deep  brown  wilh  a  very  slight  purplish  reflection,  second  segment  and 
posterior  edge  of  last  segment  with  a  narrow  yellow  band  ;  fourth  segment 
yellow.  Underside  with  four  pale  yellow  bands,  one  on  the  lirst  and  one  on  each 
of  the  last  three  segments.  Anal  tuft  black  with  two  stnall  bunches  of  yellow 
scales  above.     Korc  wings  deep  brown,  with  a  slight  purplish  reflection  with 
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only  a  few  sbort  streaks  of  yellow  before  and  after  the  indistinct  discal  spot. 
Hiod  wings  with  brown  veins,  outer  border  and  scales  brown  :  space  between 
Ibe  veins  pale  arange ;  discal  spot  black.  Undet^de  of  fore  wings  pale  orange 
at  base  and  the  yellow  streaks  beyond  the  discal  mark  fonning  a  spot.  Hind 
wings  same  as  above.     Expanse,  zo  mm. 

One  female.  Denver.  Colorado.  Collected  by  Mr.  D.  Brace.  Type:  Coll. 
Am.  Mas.  Nat.  Hist. 

Allied  to  jSgeria  verecunda  Hy.  Edwards,  but  differs  from  it 
in  the  color  of  the  wings  and  in  other  particulars.  Named  in 
honor  of  the  late  Hy.  Edwards,  who  has  contributed  much  to  the 
knowledge  of  the  North  American  ./EgeriidjE. 


^geria  deceptiva,  sp.  nov. 

Head  and  antennEe  black  ;  collar  dull  yellow  ;  palpi  yellow  inside,  black 
outside,  a-s  is  also  the  last  joint,  Thora;i  black  with  traces  of  a  yellow  stripe  on 
the  patagia  and  a  yellow  mark  on  the  posterior  end.  Body  black  with  four 
distinct  yellow  bands;  one  on  the  posterior  edge  of  each  of  the  second  and  fourth 
segments,  and  two  which  occupy  almost  the  whole  of  the  last  two  segments. 
There  are  also  faint  traces  of  a  band  on  the  first,  third  and  hrth  segments^  body 
beneath  wholly  yellow.  Anal  lufl  above  black  at  the  sides  and  yellow  in  the 
middle  and  beneath.  Thorax  beneath  black  with  a  yellow  spot  on  each  side. 
Legs  yellow  banded  with  black.  Kore  wings  transparent  with  narrow  black 
.  borders  and  a  transverse  mark  at  the  end  of  the  cell  of  (he  same  color.  Hind 
wing  also  with  narrow  black  border.  Beneath  the  wings  have  the  borders  dull 
orange  and  the  outer  borders  black.  The  transverse  band  dull  orange  in 
middle.     Expanse,  25  mm, 

Tsrpe ;  One  male,  from  Colorado,  Coll.  Am.  Mus.  Nat.  Hist,  Collected  and 
presented  by  Mr,  David  Bruce.  The  species  is  allied  to  /^.  seneHoida  Hy. 
Edw. 

^geria  culiciformis  (Linn.). 

Wings  transparent,  with  a  metallic  blue  mai^n.  and  the  fore  wings  with  a 
bar  of  the  same  color  across  and  beyond  the  middle.  Body  blue  black  with  an  ' 
orange  red  band  across  the  middle,  above  and  below,  and  which  is  connected 
with  a  narrow  stripe  of  the  same  color  at  the  sides,  running  to  the  base  of  the 
body ;  palpi  orange  red  ;  legs  blue  black  :  tarsi  light  orange.  Thorax  blue 
black  with  an  orange  spot  on  each  side  of  the  anterior  pan  beneath.  Under- 
side of  lore  wings  orange  red  along  the  casta.  Antenmv  black.  Expanse, 
23  mm. 
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A  single  male  of  this  European  species  is  In  the  collection  of 
Mr.  Charles  Palm,  collected  by  Mr.  C.  Weidt  in  ;he  Cascade 
Mountains,  British  Columbia.  This  is  the  first  record  of  its 
occurrence  in  this  country. 

jCgeria  rutilans  {Hy.  Edtvards). 

Albuna  rutilans  Hv.  EuWARDS,  Papilio,  I,  1B81.  p.  1S6. 
jEgeria  aureola  Hv.  Edwards,  Papiiio,  1,  1S81,  p.  194. 
jEgcria  ktmitonia  Hv.  Edwards,  Papilio,  I.  18B1.  p.  198. 

There  are  no  differences  between  Albuna  rutilans  and  j^geria 
hemizenia  to  warrant  their  separation  as  distinct  species.  The 
latter  was  described  from  three  worn  examples.  Mgeria  aureola 
I  consider  only  a  small  female  of  rutilans.  The  insect  is  more 
properly  referred  to  /Egeria  than  to  Albuna. 

Types:  Six  females  from  Nevada  and  California.  Coll.  Hy. 
Edwards,  Am.   Mus.  Nat.  Hist.     j£.  aureola.     Coll.  E.  L.  Graef. 


^geria  SCituIa  Harris. 

/Algeria  scitula   Harris.  Am.  Journ.  Sc.  and  Arts,   XXXVl,   1838,  p.  313; 

Walkkr.  Cat.   B.   Mus.  pi.  VIII,   1856,  p.  45  ;  Morris,  Synop.   Lepid. 

N.  Am.  1863,  p.  141  ;  BnisiitiVAL,   Suites  i   Duffon,   Nat.   Hist,   l.epid. 

1874.  p.  439. 
Trockitium  hosftts  WALSH,  Proc.  Ent.  .Soc.  Phil.  VI,  1866,  p.  370  ;  Packard, 

Fifth  Rep.  U.  S.  Ent.  Coram.  1S90,  pp.  ai?.  870  and  296. 
Trachilium  gallivera  Wkstwood.  (iardener's  Chronicle,  1854,  p.  757  ;  Proc. 

Ent.   Soc.    London  {1)  HI,  1854.  p.  21  ;  Kellicott.   Can,  Ent.  XXIV. 

1892,  p.  45. 

The  type  of  j£geria  scitula  in  the  Boston  Society  of  Natural 
History  was  examined  by  me.  It  agrees  in  all  particulars  with 
an  example  bred  by  me  from  a  larva  found  under  the  bark  of 
chestnut,  and  a  specimen  bred  by  Rev.  J.  L.  Zabriskte  from  the 
gait  of  Andricus  eornigerus  on  oak  (Quercus  paiustris).  The 
specimens  before  me  also  agree  with  Walsh's  description  of 
Trochilium  hospes,  which  was  bred  from  a  gal)  on  willow  ;  I  also 
consider  Trochilium  gallivora  identical  with  ^geria  scitula. 

fgeria  rubristigma  Kellicott. 

Aigfria  rubristigma  KellccdTT.  Can.  Ent.  XXIV.  Sepl.  189^,  p.  211  :   Insect 

Life,  V.  Nfiv.  1893,  p.  84. 
.■Egeria  asiliformii  llv.  Edwards,  Papilio,  Tl,  ifiSa.  p.  56. 


^yGoo'^lc 


i894-]  Beutenmuller  on  North  American  ^geritda.  95 


The  examples  recorded  from  Massachusetts  by  the  late  Hy. 
Edwards  as  being  identical  with  the  European  j£geria  asiliformis 
Rott,  are  a  distinct  species,  and  they  fairly  agree  with  the  descrip- 
tion of  ^geriii  rabrisiigma.  A  comparison  of  specimens  of  the 
two,  however,  is  necessary  to  definitely  decide  this  question.  ^. 
rubristigma  was  bred  by  Mr.  Kellicott  from  a  gall  found  on  oak 
{Quercus  palustris),  and  the  so-called  examples  of  ^.  asiliformU 
were  bred  from  willow. 


Pyirhotaeaia  polygotii  Hy.  Edwards. 


The  female  of  this  species  was  erroneously  described  as  a  male. 
P.  meadii  is  the  male  of  P.  polygon:. 

Types ;  Two  males,  Lake  Tahoe,  California,  and  one  female. 
San  Miguel,  California.  ColL  Hy.  Edwards,  Am.  Mus.  Nat. 
Hist, 

Pyrrhotaenia  fragariae  ffy.  Edwards. 

Pyrrkolanio  fragaria:    Hv.    EoWAHns,    Papitio.    I.    i83l,  p.   2o3  ;  Bf.UTKN. 

MrLLER,  Bull.  Am.  Mus.  Nat.  Hist.  V.  1893,  p.  26. 
Pyrrhetania    helianthi    Hv.   EDWARDS,    Papilio.    I.    1881,    p.   203;  Bkuten- 

mCller,  Bull.  Am.  Mus.  Nat.  Hist.  V,  1893,  p.  36. 
Pyrrkntania  erlkeatrpi  Hv,  EDWARDS,  Papilio,  I,  1881,  p.  201. 

In  the  Museum  Bulletin,  Vol.  V.  p.  26,  I  united  P.  helianthi 
with  P.  fragaria.  Since  then  I  have  come  to  the  conclusion  that 
P.  orthocarpi  is  also  a  synonym  of  this  species.  P.  hdianlhi  and 
P.  fragaria  are  the  female  and  P.  orthocarpi  the  male. 

Types;  P.  orthocarpi,  three  males  and  one  female  from 
Nevada;  P.  fragaria,  one  female  from  Colorado.  Coll.  Hy. 
Edwards,  Am.  Mus.  Nat.  Hist. 


Carmenta  nigra,  sp.  nov. 

Head  and  antennn:  black  :  face  and  collar  and  underside  of  palpi  sordid  white; 
thorax  and  body  black,  the  latter  with  three  while  band^  on  the  posterior  ed(;e 
of  the  second,  fourth  and  last  segments  ;  the  middle  band  encircles  the  body 
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while  the  other  two  are  only  present  on  the  upper  side  ;  anal  lufl  black.  Legs 
black  wiih  "traces  of  whilish  scales,  especially  on  (he  anterior  cox:v.  Fore  wings 
black,  opaque,  except  a  few  short  white  streaks  beyond  the  middle  and  a  short 
white  streak  before  the  middle,  thus  {living  rise  to  a  black  discal  spot.  >lind 
wings  black,  opaque.     Expanse,  15  mm. 

Type ;  One  female  from  Utah.     Coil,  Chas.  Palm. 


Translations  of  Species  Described  by  BoisduvaL 
Sesia  tnelUnipennis  BoisduvaL 

Sesia  nitUinipcnnis  BoiSDUVAL,  Species  General,  1874,  pi,  liv.  10  B.  fig.  12  ; 
Suites^  Buffon,  Nat.  Hist.  I.epid.  p,  40a. 

Head  and  antennx  black  :  palpi  yellow  ;  breast  marked  on  each  side  with  a 
yellow  spot ;  posterior  legs  banded  with  black.  Thorax  black,  with  a  my  on  each 
and  the  collar  yellow.  Abdomen,  blue  black  with  five  yellow  rings  of  which 
two.  on  the  lirsl  aod  second  segments,  are  interrupted  and  the  three  others  arc 
situated  at  the  extremity.  Anal  tuft  yellow,  middle  black.  Upper  wings 
transparent  with  the  borders  and  the  transverse  spot  pale  brownish  black. 
Besides  the  transverse  band  is  marked  with  a  little  red  in  its  middle.  Hind 
wings  transparent  with  the  veins  and  border  pale  brown. 

It  is  a  third  larger  than  cynipiformis. 

Habitat  :  North  America.  2  ,1  ^  ,  which  have  been  destroyed 
with  aeveral  other  American  species  by  the  powder  explosion  of 
the  Luxemburg. 

Sesia  chrysidipennis  BoisduvaL 

Sesia    chrysidipennis 
BufTon,  Nat.  Hisi 

I-Iead  and  antenmc  black  ;  palpi  yellow  white,  brown  above  ;  collar  straw 
yellow;  corslet  black;  abdomen  deep  black  with  six  yellow  rings.  The  anal 
tuft  black  with  the  middle  yellow.  Thorax  on  each  side  with  a  yellow  spot. 
Feet  yellow  ;  knees  black.  The  wings  are  transparent  with  the  internal  border 
and  a)Mcal  nervures  rusty  buff ;  the  costa  brown  :  transverse  band  reddish  buff 
on  sides,  brown  in  middle.  Hind  wings  transparent ;  anterior  border  a  little 
rusty  ;  outer  border,  nervures  and  subcostal  spot  blackish  brown. 

It  has  the  form  of  the  European  S.  uroceripennis. 
Habitat :  I.os  .\ngeles,  California. 
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Sesia  anthracipennis  Bois/luval. 

^lia  anthrariptnms  BoiSDfVAL,    Suites  4  Buffon,   Nat.    Hist.    Lepid.   4874, 
p.  39»- 

Head  and  antennae  blacit :  palpi  yellow  below  with  the  last  joint  black  on 
top.  Breast  of  a  brownish  black  ;  legs  brown  black.  Body  of  a  burnt  brown 
n-ilh  four  yellow  rings ;  anal  tuft  black,  barely  mixed  with  a  Few  yellow  haiis 
on  the  sides.  Wings  brown,  marked  with  a  small  orange  point  on  the  space 
where  the  second  spot  is  found  (ranspareni  in  most  of  the  species.  Hind  wings 
transparent  with  a  large  border  ;  the  veins  and  subcostal  lunule  deep  black. 

Has  the  size  and  build  of  n  very  small  asiliformis. 
Georgia.     Lives  on  a  species  of  Salix. 


Sesia  bibionipennis  Boisdm-al. 


Head  and  antenna  black  ;  palpi  grayish  white  below,  black  above.  Corslet 
bbcb.  Feel  brownish,  limbs  reddish  brown  (russet).  Abdomen  black  with 
two  rings  of  yellowish  white.  Anal  tuft  black  mixed  with  a  few  yellow  hairs 
and  preceded  in  the  male  by  a  little  while  ring.  Upper  wings  with  two  trans- 
parent spots,  of  which  the  anterior  arrow-shaped,  and  the  posterior  round  and 
divided  into  tine  rays  by  the  nervures.  Hind  wing><  transparent,  nervures 
border  and  subcostal  lunule  black. 

General  appearance  and  size  of  tenthnni/oi mis  and  near  S. 
Nbionifotmis  of  Europe, 
Habitat  :  California. 


Sesia  xiphiseforinis  Boisdm-al. 

5   i    Buffon,    Nat,    llist,    Lcpid.    1874, 

Head  and  antenna'  bluish  black  ;  eyes  reddish  brown  ;  palpi  and  feet  black. 
Abdomen  bluish  black  marked  in  the  middle  with  a  wide  orange  or  rather  two 
rings  united,  of  a  reddish  bud.  The  anal  tuft  black,  preceded  in  the  male  with 
a  longitudinal  buff  dash,  which  does  not  reach  the  extremity  of  the  brush. 
The  u[>per  wings  entirely  blackish  brown  with  a  fringe  of  light  brown.  Hind 
wings  transparent  with  borders  and  nervures  black.  Also  the  anterior  border 
is  largely  deep  black.  Expanse.  35  to  3S  mm. 
[,1/v.  ,s,t.\  7 
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This  large  and  beautiful  Sesia  dtlTers  ;i  little  from  our  European 
species.  It  is  the  type  of  a  little  group  near  myopwfoi mis  and 
ciiliciformis. 

Habitat :  United  States. 

Sesia  nomadzpennis  Boiiduval. 


liead  black  ;  collar  and  patpi  yellow.  Corslet  bljish  black.  Abdomen  also 
bluish  black  with  three  yellow  rings.  The  upper  wings  transparent  with  the 
nervures,  borders,  extremity  and  transverse  band  deep  black.  The  internal 
border  is  tinted  wiih  [errugineous,  and  the  apical  eitremity  rayed  with  a  liltle 
bufF.  The  small  transverse  spot  externally  with  a  little  ferrugineous.  tlind 
wings  Iransparenl.  nervures,  border  and  subcostal  spot  black. 

It  has  the  size  "f  the  European  S.  conopifcrmis  {nomadi/ormis). 
Habitat :  California. 
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Article  in.— NOTES  ON  MAMMALS  FROM  NEW  BRUNS- 
WICK, WITH  DESCRIPTION  OK  A  NEW  SPECIES 
OF  EVOTOMYS. 

By  J.  A.  Allen. 

The  present  paper  is  based  on  a  collection  of  about  175 
specimens,  representing  21  species.  The  collection  is  one  of  the 
results  of  an  expedition  sent  out  by  the  Museum  to  New  Bruns- 
wick, primarily  for  the  purpose  of  securing  proper  accessories 
for  a  'Moose  Group,'  now  in  process  of  preparation,  the  other 
results  of  the  enterprise  being  incidental  to  the  main  purpose. 
The  expedition  was  in  charge  of  Mr.  JohnRowley,  Jr.,  Chief  of 
the  Department  of  Taxidermy,  who  was  accompanied  by  his 
brother,  Mr.  Charles  P.  Rowley,  as  a  volunteer  assistant.  Mr. 
E.  T.  Adney  also  accompanied  the  party,  rendering  material  aid 
and  contributing  to  the  success  of  the  expedition. 

About  six  weeks  were  spent  in  the  field  (Sept.  15  to  Ndv.  1, 
1893),  in  the  Tobique  River  region  of  New  Brunswick.  The  area 
traversed  extended  from  Andover,  on  the  St.  Johns  River,  to  the 
Fork  of  the  Tobique  River,  and  thence  to  Trousers  Lake,"  a 
distance  of  about  seventy-five  miles. 

The  district  is  strictly  Canadian,  as  shown  by  both  the  mam- 
mals and  the  birds  obtained,  among  the  tatter  being  such  forms 
as  Par  us  hudsonicus,  Ptrisoreiis  canadensis,  Loxia  /eucopUra, 
Picoides  arcticuSy  Deniira^opus  canadensis,  and  Bonasa  umbellus 
togatus,  oE  most  of  which  good  series  were  collected.  The  forest 
is  wholly  second -growth,  the  original  growth  having  been  long 
since  removed  by  lumbermen. 

While  the  number  of  species  of  mammals  actually  taken  on  the 
expedition  is  only  zi,  Mr.  John  Rowley,  to  whom  I  am  indebted 
for  all  of  the  field  notes  given  in  the  following  list,  has  kindly 
furnished  me  with  interesting  information  respecting  a  number  of 
other  species,  which  it  has  been  thought  best  to  place  on  record 
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in  the  present  connection.     His  notes  are  distinguished  by  being 
inclosed  in  marks  of  quotation,  and  followed  by  the  initial  "  R." 

1.  Cariacus  virginianus  {5c</a'.).  Virginia  Deer.— "Not 
common  in  the  region  of  Trousers  Lake,  but  found  chiefly  lower 
down  the  river,  near  clearings."— R. 

2.  Alces  macblis  (Z(>«.).  Moose.— A  fine  old  bull  was 
killed  by  Mr.  Rowley,  for  the  Museum '  Moose  Group,'  at  Gulquac 
I^ke.  A  skeleton  of  another  old  male  was  also  obtained,  for 
which  the  Museum  is  indebted  to  the  Hon.  John  Costigan  of 
OtUwa. 

"  Moose  were  of  frequent  occurrence  in  the  Trousers  hake 
region,  having  considerably  increased  during  the  last  ten  years, 
in  consequence  of  legal  protection."— R. 

3.  Rang:ifer  tarandus  caribou  (Kfn).  vvo<h>t.anii  Caki. 
Rou. — "Common  everywhere,  being  found  as  far  down  the  St. 
Johns  River  as  Woodstock."— R. 

4.  Vespertilio  gryphus   F.  Cuvicr.    Bkown    Bai.— One 

specimen.  Trousers  Lake,  Sept.  iS.     Others  were  seen. 

I  follow  Dr.  Harrison  Allen  {Mon.  N.  Am.  Hats,  1893  (March, 
1894),  p.  75)  in  discarding  the  name  Ves[<i-rtilio  suhulatiis  Say,  so 
long  in  use  for  this  species,  as  indeterminable,  and  in  any  case 
inapplicable  to  the  present  species. 

5.  Blarina  talpoides  ((?«/■/>(■?•).'  SHORi-TMi,F.i>  Shrew. — 
One  specimen,  Andover,  Oct.  28. 

6.  Sorex  forsteri  Rich.  Forster's  Shrew.— a  series  of  1  j 
specimens  is  provisionally  referred  to  this  species,  with  the 
original  description  of  which  they  seem  sufficiently  to  agree. 
The  average  of  the  measurements  taken  from  the  fresh  specimens 
by  the  collector  is  as  follows  :  Total  length,  99.5  mm.  (3.92  in.); 
head  and  body,  70  mm.  (2.75  in.);  tail,  45  mm.  {1.77  in.);  hind 
foot,  12.5  mm.  (.50  in.). 

'  On  ihff  pmptr  name  .11.  I  itlali-n*  nfihis  'T-fci,-.../  MMkr.  Pn-^.  B.'^uin  S«.  Nat.  Hi.t.. 
XXVI.  p.  iS;.  Mlrch.  ,Kin 
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"Apparently  common  everywhere,  in  all  sorts  o(  situa- 
tions."— R. 

7.  Scalops  aquaticus  (£/«'7.).  Common  Mole. — "A  mole, 
probably  of  this  species,  was  evidently  common  about  the  settle- 
ments. No  specimens  were  taken,  but  from  the  descriptions 
obtained  of  it,  it  was  not  the  Star-nosed  Mole  {Condylura  cris- 
/ata)"—R. 

8.  Lepus  americanus  .S^jt/.  Varying  Hare.— This  species 
is  represented  by  5  specimens  taken  Oct.  27  and  30,  by  9  speci- 
mens taken  Nov.  14-18,  and  by  15  specimens  taken  at  various 
dates  from  Nov.  24  to  Dec.  14,  all  at  or  near  Andover.  All, 
except  the  five  first  mentioned,  were  taken  by  Mr.  A.  Lockwood, 
after  the  return  of  the  expedition.  The  29  specimens  form  a 
series  fully  illustrating  the  autumnal  change  from  the  brown 
summer  pelage  to  the  white  coat  of  winter.  As  this  series,  com- 
bined with  other  material  in  the  Museum  Collection,  forms  the 
subject  of  a  special  paper  on  the  seasonal  change  of  color  in 
this  species,  to  be  published  later  in  this  volume,  it  is  only  neces- 
sary to  note  in  the  present  connection  that  the  specimens  in  which 
the  character  of  the  summer  coat  is  still  well  shown  present  a 
wide  range  of  variation  in  coloration — from  pale- yellowish  brown 
to  deep-reddish  brown,  more  or  less  strongly  varied  with  black 
in  different  individuals. 

Mr.  Rowley  infonns  me  that  this  Hare  is  locally  common  in 
the  region  visited,  being  confined  mainly  to  the  cedar  swamps. 

9.  Eretbizon  dorsatus  {Linn.).  Canada  I'orcupine.— 
Two  specimens.  Fork  of  Tobique,  Sept.  20. 

10.  Zapus  insignis -lf///fr.  Northern  Jumpinu  Mouse.— 
Three  specimens,  Tobique  Kiver,  Sept.  21  and  Oct.  9. 

"  Not  an  uncommon  species  in  the  long  grass  of  the  clearings, 
but  they  seemed  to  avoid  the  traps." — R. 

11.  Mus  decumanus  Pallas.  Hrown  Rat.— One  speci- 
men, Andover,  Oct.  29. 
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12.  Mus  musculus  Linn.  House  Mouse. — Andover.  Sev- 
eral specimens,  caught  in  the  fields. 

13.  Sitomys  americanus  canadensis  J/fV/^r.'  Canadian 
White-footed  Mouse. — A  series  of  24  specimens  is  typically 
referable  to  -S.  a.  canadensis^  now  for  the  first  time  represented  in 
the  Museum  Collection.  Nearly  all  are  in  the  plumbeous  coat, 
one  only  being  fully  adult.  This  form,  as  pointed  out  by  Mr. 
Miller  (1.  c),  differs  notably  from  the  common  White-footed 
Mouse  of  southern  New  England  and  further  south. 

"Very  common  about  piles  of  logs  in  lumber  camps,  but  also 
found  generally  distributed." — R. 

14.  Anricola  riparius  Ord.  Meadow  Mouse. — Represented 
by  29  specimens,  of  which  the  greater  part  are  immature ;  two 
of  the  adults  are  very  strongly  reddish  brown. 

"  All  of  the  specimens  taken  at  Trousers  Lake  were  trapped  in 
the  evergreen  forests;  at  the  Forks  of  the  Tobique  they  were 
found  only  in  the  cleared  land." — R. 

15.  Anricola  chrotorrhinus  Miller.''  Rufous-nosed 
Meauow  Mouse. — One  specimen,  ?  ad..  Trousers  Lake,  N.  B., 
Oct.  7,  1893. 

This  specimen  has  been  identified  as  above  by  Mr.  Miller,  who 
has  compared  it  with  the  types  of  his  A.  chrotorrhinus  from  the 
White  Mountains  of  New  Hampshire,  the  only  other  locality 
from  which  it  is  thus  far  known.  Mr.  Miller's  specimens  were 
taken  near  the  summit  of  Mt.  Washir>gton,  N.  H.,  July  12-15, 
1893,  hence  nearly  three  months  before  the  one  above  recorded. 

"  This  specimen  was  taken  in  a  small  opening  in  the  spruce 
woods.  Two  others  were  taken,  but  were  so  badly  mutilated  by 
the  traps  that  they  were  not  saved." — R. 

16.  Evotomjrs  gapperi  [Vig.).  Red-backed  Mouse.— 
Represented  by  a  series  of  40  specimens,  of  which  about  one- 
half  are  adult  and  the  rest  in  various  stages  of  immaturity.  One 
has  a  conspicuous  patch  of  white  on  the  back,  due  to  albinism. 

■  Piw.  Biol.  Soc.  Waifainglor.  VIII.  1^43,  p.  ;;. 

'  Proc,  Eosion  Soc.  Nm.  Hi«.,  XXVI,  p.  .^  Marth;,,,  iB,,. 
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"This  is  the  common  Mouse  of  the  region,  being  found 
abundantly  everywhere,  but  perhaps  rather  more  numerously  in 
the  spruce  woods  than  in  the  clearings." — R. 

17.   Evotomys  fuscodorsalis,  sp.  nov. 

Smaller  than  E.  gapptri,  and  very  diSerenlly  colored,  but  similar  in  pmpor- 
lions.  Middle  of  ilorsa!  region,  from  crown  to  base  of  tail,  dusky  brown, 
forming  a  broad  blackish  dorsal  area  ;  sides  light,  rather  ashy,  mouse-gray  : 
below  light  whitish  gray,  the  hairs  dark  plumbeous  for  their  basal  two-lhirds. 
apically  whitish  gray.  Ear^  prominent,  clothed  with  short  brown  hair.  Fore 
feet  light  gray  ;  hind  feet  dusky  gray.  Tail  bicolored,  above  duslty  brown, 
blackish  at  the  extreme  tip  ;  lower  surface  light  whitish  ashy. 

The  two  specimens  measure  as  follows  :'  >,  ,  total  length,  I2g  mm.  (5.06 
in.);  head  and  body,  89  mm.  (3.J0  in.):  tail,  40  mm.  (l.;6  in.):  hind  fool.  16.; 
mm.  (.65  in.);  ear  from  crown,  7.6  mm.  (.30  in.);  S  ,  total  length,  1*7  mm, 
(5.00  in.);  head  and  body,  qo  mm.  (3,56  in.);  tail,  37  mm.  (1.44  in.);  hind 
foot.  18  mm.  (.70  in.);  ear  from  crown.  7.6  mm.  (.30  in.). 

Skull.  <  ad. — Total  length  (front  border  of  nasals  to  occip.  cond.),  33.4  mm. 
(.92  in.);  basal  length  (inner  base  of  incisors  10  occip.  cond.),  30.5  mra. 
(.Si  in.);  greatest  zygomatic  bieadlh.  13.7  mm.  (.50  in.);  greatest  width  of 
brain-CBse,  11. 7  mm.  (,46  in.);  least  interorbilal  breadth,  4  mm,  (.16  in.); 
length  of  nasals.  9.4  mm.  (,37  in,);  length  of  anterior  palatine  foramen,  4.3 
mm.  (.[7  in.);  length  of  crown  surface  of  upper  molar  series,  S.  i  mm.  (.M  in.); 
length  of  tower  jaw  (point  of  incisors  to  post,  edge  of  cond.).  to.7  mm. 
(.43  in.);  height  at  coronoid  process,  4.3  mm.  (.17  in.). 

Type,  No.  SKJ,  '.  ad..  Trousers  [^ke.  N.  B.,  Oct.  17.  1893  ;  C.  P.  and 
J.  Kowlcy. 

This  species  is  based  on  two  specimens,  male  and  female,  taken 
at  Trousers  Lake,  Oct,  17.  Although  full  grown,  neither  is 
apparently  very  old. 

In  coloration  this  species  strongly  resembles  the  species  of 
Phenacomys,  to  which  genus  it  was  presumed  to  be  referable  until 
an  examination  was  made  of  the  skull  and  dentition,  which  show 
that  it  is  clearly  referable  to  Evoto'iiys.  It  therefore  does  not 
require  comparison  with  any  other  species  of  the  genus.  The 
pattern  of  coloration  is  the  same  as  in  E.  gapperi,  the  red  color  of 
the  back  in  that  species  being  replaced  with  blackish  brown  in  E. 
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fuscodorsalis.  As  Tegards  size,  E.  gapperi  from  the  same  locality 
averages  considerably  larger,  10  adults  averaging  as  follows  : 
Total  length,  144  mm.  (5.67  in.);  head  and  body,  loi  mm. 
(3.97  in.);  tail,  43  mm.  (1.70  in.);  hind  foot,  20.3  mm.  (.80  in,). 

18.  Fiber  zibethicus  {Linn.).  Muskr at.— Trousers  Lake 
and  vicinity  of  Andover,  Sept.  z8-0ci.  27.  A  series  of  10  speci- 
mens. 

"Abundant  in  all  suitable  localities." — R. 

19.  Tamias  striatus  lysteri  (Rich.).  Northern  Chip- 
munk.— One  specimen,  Trousers  Lake,  Oct.  15. 

"  Common  lower  down  the  river,  and  probably  also  on  the 
hardwood  ridges  about  Trousers  Lake.  This,  however,  was  the 
only  one  seen,  probably  owing  to  the  lateness  of  the  season." — K. 

20.  Sciurus  hudsonius  Pallas.  Red  Squirrel. — Repre- 
sented by  a  series  of  14  specimens,  taken  at  various  localities, 
Sept.  23  to  Oct.  17.  All  are  in  rather  thin  pelage,  molting  from 
the  summer  to  the  winter  coat.  The  black  lateral  line  is  more 
or  less  distinct  in  all. 

"  Common  everywhere,  sometimes  probably  a  hundred  being 
seen  in  a  single  day." — R. 

21.  Sciuropterus  volucella  sabrinus  (S/taw).  Flyinh 
Squirrel. — "  More  or  less  common." — R. 

22.  Arctomys  moaax  Gmel.—"  Not  uncommon  about  the 
settlements." — R. 

23.  Castor  canadensis  A'wA/.  Beaver.— A  fine  specimen, 
now  in  the  mounted  collection  of  the  Museum,  was  taken  Oct. 
2o  on  the  Tobique  River. 

"  Now  becoming  scarce.  Saw  but  one  fresh  beaver  dam,  but 
remains  of  old  ones  were  frequently  met  with." — R. 

24.  Ursiis  americanus  Pallas.  Black  I^ear. — "  More 
plentiful  near  the  settlements  than  in  the  forests.  We  were  much 
annoyed  by  bears  destroying  our  sable  traps." — R, 


^yGoo'^lc 


i894-]  Alltn  on  Mammals  from  New  Brunstvkk.  I05 

25.  Procyon  lotor  {Linn.).  Raccoon. — "Quite  common. 
Thirty  were  taken  by  Mr.  John  Costigan  of  Ottawa,  who  was 
trapping  here,  during  the  six  weeks  of  our  stay  in  the  region." — K, 

26.  Lutra  hudsoaica  {Lac^p.).  Otter.—"  Not  uncommon. 
Many  are  caught  for  their  fur  by  trappers," — R. 

27  Mephitis  mephitica  (SAaia).  Skunk.— "Found  at 
Andover  and  Riley  Brook,  but  apparently  not  common."—  R. 

28.  Lutreola  Tison  (Schrel<er).  Mink.— Thecollectioncon- 
tains  three  specimens  taken  at  Trousers  Lake. 

"  Not  uncommon." — R. 

29.  Putorius  erminea  {Z/««.).  Ekmink:  \V(.:.*sk[.. — 'two 
specimens,  in  summer  pelage,  taken  at  Trousers  Lake,  Sept.  30 
and  Oct.  15. 

30.  Mustela  pennant!  Erxt.  Black  Cat  ;  Fisher. — 
"  Not  uncommon.  One  of  the  animals  forming  the  chief  de- 
pendence of  the  trappers  in  their  pursuit  of  furs." — R. 

31.  Mustela  americana  Turton.  Marten  ;  American 
Sable. — Two  specimens.  Trousers  Lake,  Oct.  7  and  10.  Hoth 
are  very  richly  colored,  the  breast  patch  bein^  deep  orange 
ochre. 

"  This  is  one  of  the  most  abundant  of  the  fur-bearing  sjm:- 
cies." — R. 

32.  Vulpes  fulvus  {Dcsm.).  Red  Fox  ;  Silver  Fox. — 
"Common  about  the  clearings.  The  '  Silver' or  '  Cross'  Fox  is 
frequently  taken,  but  the  common  form  is  of  course  much  the 
more  abundant." — R. 

Mr.  Rowley  informs  me  that  the  Gray  Wolf  {Canis  lupus 
griseo-albus)  has  been,  so  far  as  he  could  learn  from  extended 
inquiries,  quite  extinct  in  this  region  for  many  years.  Even  one 
of  the  oldest  Indian  trappers  he  met  had  never  seen  one. 
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33.  Lynx  canadensis  ^a/.  Canada  Lynx. — "Reputed  to 
be  not  uncommon." — R. 

"  The  Panther  {^Felts  concolor)  is  said  to  occur,  but  no  satisfac- 
tory evidence  of  its  present  existence  in  the  region  was 
obtained." — R. 
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Article  IV.— ON  THE  SEASONAL  CHANGE  OF  COLOR 
IN  THE  VARYING  HARE  (LEPUS  AMERICANUS 
ERXL.). 

By  J,  A.  Allen.. 

iNTBODUCTOftV. 

Any  one  at  all  familiar  with  the  seasonal  changes  of  color  in 
mammals,  and  also  with  the  periodic  shedding  and  renewal  of  the 
pelage,  cannot  have  failed  to  note  the  coincidence  of  the  two 
phenonaena.  As  a  rule,  particularly  among  the  Rodentia,  the 
change  becomes  tirst  apparent  on  the  feet  and  about  the  nose, 
extending  gradually  up  the  limbs  and  over  the  head,  and  from 
the  base  of  the  tail  anteriorly,  and  from  the  sides  of  the  body 
toward  the  median  line.  This,  perhaps,  may  be  assumed  to  be 
the  usual  method,  particularly  in  the  spring  moll,  but  the 
process  is  subject  to  much  irregularity,  even  among  individuals 
of  the  same  species,  and  it  seems  to  vary  somewhat  in  different 
groups.'  Late  in  spring,  usually  at  the  close  of  the  breeding 
season,  the  old  coat  has  become  worn,  faded,  and  more  or  less 
ragged,  and  the  new  hair  may  be  seen  coming  in  irregularly  in 
patches,  in  addition  to  the  more  symmetrical  method  of  change 
already  indicated. 

The  new  hair,  forming  the  summer  coal,  is  much  shorter  and 
thinner,  and  usually  brighter  in  color  than  the  coat  it  replaces. 
The  change  from  this  coat  to  the  winter  dress  again  is  generally 
accomplished  more  or  less  insidiously,  but  apparently  in  much  the 
same  order  as  in  the  case  of  the  change  from  the  winter  to  the 
summer  coat.  The  summer  coat  is  worn  usually  for  a  much 
shorter  period,  and  fails  to  show  the  same  amount  of  wear  and 
fading,  so  that  the  transition  is  generally  less  marked  and  abrupt ; 
the  new  hair  comes  in  gradually,  and  overtops  the  short  summer 
coat,  which  apparently  falls  out  as  the  new  hair  becomes  more 
abundant  and  longer.  Only  in  the  case  of  some  more  or  less  radical 
change  in  color  can  the  progress  of  the  fall  molt  be  readily  traced. 
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as  in  the  Varying  Hares,  forming  the  subject  of  the  present 
article.  In  these  a  brown  summer  pelage  is  replaced  by  a  white 
winter  coat;  and  the  change  is  thus  so  radical  that  it  should 
seemingly  be  an  easy  matter  to  determine  how  it  is  produced. 
Vet  just  how  the  change  of  color  is  effected  is  still  to  some 
extent  a  matter  of  dispute.  While  supposed  to  be  largely  due  to 
a  molt,  it  sometimes  appears  to  take  place  so  suddenly  that  it  is 
popularly  thought  to  be  due,  in  some  degree  at  least,  to  the 
blanching  of  the  summer  hair. 

Character  of  the  Pelage. 

In  order  to  understand  fully  the  remarks  that  follow,  it  is 
necessary  to  briefly  describe  the  summer  and  the  winter  pelage. 

Summer  Pelage. — The  general  color  of  the  upper  parts,  including  the  limbs 
externally,  varies  in  different  individuals  from  pale  yellowish  gray  to  deep 
yellowish  brown,  and  even  occasionally  to  reddisK  brown,  more  or  less  varied 
with  blackish,  particularly  over  (he  middle  and  posterior  part  of  the  bock,  due 
in  pan  to  most  of  the  hairs  being  tipped  with  black,  but  often  mainly  to  a 
strong  sprinkling  of  wholly  deep  black  hairs.  There  is  also  a  broad  pectoral 
band  or  '  niff,'  varying  from  two  to  three  inches  in  breadth,  and  in  color  from 
yellowish  gray  to  deep  rusty  fawn.  The  resl  of  [he  lower  surface,  including  the 
chin  anJ  throat,  a  part  of  the  innerside  of  the  hind  limbs,  and  the  whole  of  the 
ventral  surface  posterior  to  the  breast,  is  white,  often  washed  slightly  with  fulvous 
or  grayish.  The  ears  are  brownish,  more  or  less  rusty,  the  extreme  edge 
whitish,  particularly  on  the  posterior  liorder.  the  apical  third  externally  with  a 
submargin  of  black,  expanding  towards  the  tip  into  a  broad  blackish  subapical 
spot.  Except  t>asatly  and  along  the  anterior  border,  the  ears  are  thinly  haired 
throughout.     The  soles  of  the  feet  are  generally  more  or  less  dusky. 

This  pelage,  considered  in  detail,consistsof  two  distinct  parts— 
a  thick  woolly  underfur,  and  a  heavy  coat  of  long  overhair. 
The  underfur  is  plumbeous  basaliy,  generally  for  about  two-thirds 
of  its  length,  with  the  apical  third  fulvous  or  tawny,  the  exact 
shade  varying  in  different  individuals. 

The  overhair  is  of  two  kinds,  as  regards  both  pattern  of  color 
and  structure.  It  consists  principally  of  particolored  hairs,  which 
are  plumbeous  basaliy,  generally  about  as  far  as  the  plumbeous 
zone  of  the  underfur,  then  blackish  for  about  one-half  their  total 
length,  then  passing  abruptly  into  a  broad  band  of  fulvous,  and 
then  again   abruptly  into  black  at  the  extreme  tip.     These  hairs 
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are  extremely  attenuated  at  the  base,  gradually  thicken  as  they 
become  black,  attaining  their  greatest  diameter  at  and  throughout 
the  subapical  fulvous  zone,  and  then  rapidly  taper  lo  a  fine- 
pointed  tip.  Mingled  with  these  particolored  hairs  is  a  greater 
or  less  profusion  of  wholly  black,  rather  longer  hairs,  of  coarser 
and  Rrmer  texture.  These  hairs  vary  greatly  in  abundance  in 
different  individuah,  and  over  different  parts  of  the  body,  being 
most  abundant  along  the  middle  and  posterior  part  of  the  back. 
They  taper  slightly  towards  the  base  and  tip,  but  are  of  a  much 
more  uniform  diameter  than  are  the  particolored  hairs.  They 
overtop  the  particolored  hairs,  thus  not  only  greatly  increasing 
the  blackish  cast  of  the  dorsal  surface,  but  by  their  rigidity 
imparting  greater  firmness  to  the  surface  of  the  pelage. 

During  the  autumnal  change  the  particolored  hairs  are  the  first 
to  fall  out ;  the  longer,  firmer,  wholly  black  hairs  persist  later, 
quite  a  proportion  of  them  often  remaining  after  the  particolored 
hairs  have  disappeared,  giving  a  more  or  less  leaden  or  dingy 
effect  lo  the  otherwise  white  winter  coat.  This  effect  gradually 
passes  away,  although  a  few  black  hairs  can  be  found  in  most 
early  December  specimens,  but  they  generally  wholly  disappear 
by  the  middle  or  during  the  last  half  of  the  month,  excepting  at 
southern  localities. 

lyinltr  P/lage. — Generally  everywhere  while  al  the  surface,  encept  Ihe  tips 
and  edges  of  the  ears,  and  the  soles  of  the  feel,  allhough  the  latter  are  much 
lighter  in  color  than  in  summer. 

The  winter  pelage  is,  of  course,  also  made  up  of  two  kinds  of 
hair — a  woolly  underfur,  rather  longer  and  much  more  abundant 
than  in  summer,  and  the  longer,  coarser,  firmer  overhair.  The 
underfur  is  colored  much  as  in  summer,  except  that  the  tips  of 
the  longer  fibres  are  pure  white,  like  the  overhair.  The  overhair 
is  almost  invariably  pure  white  from  base  to  tip,  although  the 
extreme  basal  portions  of  some  of  the  hairs  are  grayish  and  pass 
into  a  horn-gray  middle  zone.  This  condition  is  rare,  occurring 
in  comparatively  few  specimens,  and  then  only  in  a  very  small 
percentage  of  the  hairs  making  up  the  long  white  coat  of  over- 
hair. The  hairs  composing  the  white  covering  of  overhair  vary 
greatly  in   diameter,  not  only   in  different  individuals,   but   in 
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different  parts  of  the  body  of  the  same  animal,  and  eveo  from  the 
same  region,  as  from  the  middle  of  the  back.  The  coarser  hairs 
have  a  firm  shaft  from  the  tip  to  the  point  of  insertion  into  the 
skin ;  the  finer  hairs  have  only  the  outer  half  or  two-thirds  firm 
and  shaftlike,  the  lower  portion  dwindling  to  a  thin  filament,  and 
when  detached  is  curly  and  not  unlike  one  of  the  coarser  fibres  of 
underfuT.  There  is  indeed,  in  some  individuals,  an  almost  com- 
plete intergradation  as  regards  texture  between  the  coarser  over- 
hair  and  the  longer  white-tipped  filaments  of  underfur. 

Material  Examined. 

The  following  observations  are  based  on  a  series  of  about  75 
specimens,  nearly  all  of  which  belong  to  the  Museum  Collection.' 
The  greater  part  have  been  collected  for  the  express  purpose  of 
this  investigation,  and  include  specimens  taken  through  both  the 
autumnal  and  vernal  changes,  as  well  as  at  other  seasons.  About 
thirty  were  collected  near  Andover,  New  Brunswick,  during 
October,  November  and  December  (Oct.  a7-Uec.  14),  1894,  for 
the  purpose  of  securing  a  series  showing  the  transition  from 
the  brown  summer  coat  to  the  white  dress  of  winter.  A  part 
of  this  series  was  obtained  by  Mr.  J.  Rowley,  Jr.,  and  his 
associates,  on  the  recent  Museum  Expedition  to  New  Brunswick 
{see  antea,  pp.  99  and  101),  and  the  rest  were  secured  later  from 
an  Indian  hunter  through  Mr.  Rowley's  agency.  The  greater 
part  of  the  rest  of  the  series  is  from  the  vicinity  of  Rutland, 
Vermont,  taken  at  various  intervals  from  Oct.  17  to  April  15, 
and  for  which  I  am  mainly  indebted  to  Mr.  W.  W.  Granger, 
who  has  also  kindly  secured  a  series,  collected  at  intervals  during 
March  and  April,  to  illustrate  the  spring  molt.  There  are  also 
four  specimens  from  Kittson  County,  Minn.  (Nov.  17-22),  col- 
lected and  presented  by  Dr.  E.  A.  Mearns. 

This  material  shows  that  there  is  considerable  individual  varia- 
tion in  respect  to  the  exact  time  of  change  at  the  same  locality. 
Thus  some  of  the  specimens  taken  as  early  as   Nov.  17,  both 

•  I  am  indebted  lo  pi.  C.  Han  Memam.  ai  WathinKton,  lor  Ihe  loan  of  13  ipcfimcn.  Iron 
ihem'lR'^rom  'thi  Adi^ond^ck  ^an  on^Vnrkl^nd  »ven 'r^^llk  IrTv"'^  M^nn. '  The 
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at  Rutland,  Vt.,  and  in  New  Brunswick,  are  already  quite  white, 
while  others  taken  at  the  same  locality  and  on  the  same  day  show 
very  little  change  from  the  summer  coat.  Most  of  the  specimens 
taken  the  last  week  in  November  are  in  nearly  full  winter  dress, 
but  in  some  the  change  is  much  less  advanced.  March  and 
April  specimens  also  show  a  wide  range  of  variation  in  respect 
to  the  spring  molt,  some  individuals  changing  much  earlier  than 
others. 

Autumnal  Chance. 

The  early  stages  of  the  autumnal  change  are  well  shown  in  five 
New  Brunswick  specimens  taken  Oct.  27-30.  In  two  of  these 
only  the  sides  of  the  nose,  the  ears  and  the  feet  have  become 
white,  the  white  extending,  however,  on  the  fore  limbs  nearly  to 
the  body,  and  on  the  hind  limbs  over  the  inner  edge  of  the  leg  to 
the  thigh,  with  a  strong  admixture  of  white  hairs  all  around 
nearly  to  the  knee.  Another  specimen  is  similar  except  that  the 
ears  are  much  less  while  and  the  white  extends  higher  on  the 
sides  of  the  nose.  The  fourth  specimen  (No.  6737)  is  more  ad- 
vanced, the  whole  top  of  the  nose,  nearly  to  the  eyes,  being  quite 
whitish,  while  a  broad  whitish  streak  extends  backward  from  this 
whitish  frontal  area  to  the  base  of  the  ears.  On  parting  the  fur 
an  abundance  of  short  white  hairs  is  seen  along  the  sides  of  the 
body  and  across  the  rump  and  lower  part  of  the  back.  A  close 
examination  of  the  light  areas  on  the  front  and  sides  of  the  head 
shows  that  the  whiteness  is  due  to  a  new  growth  of  hair,  which 
in  places  has  almost  wholly  replaced  the  brown  coat,  but  is 
generally  mixed  with  it ;  on  parting  the  adjoining  and  still  super- 
ficially unchanged  area  an  abundance  of  short  white  hairs  is 
found  which  have  not  yet  reached  the  surface.  In  the  fifth 
specimen  (No.  6739)  the  change  is  less  advanced  on  the  head, 
but  more  advanced  on  the  sides  and  posterior  part  of  the  body, 
which  parts  are  already  more  or  less  whitish,  particularly  on  the 
thighs,  where  the  greater  part  of  the  long  hairs  of  the  summer 
coat  have  fallen  out  and  the  white  winter  coat  begins  to  show, 
though  it  is  still  largely  concealed  within  the  underfur.  On  the 
right  side  of  the  median  line,  in  front  of  the  hips,  are  several 
small  irregular  patches  of  white,  due  to  (he  almost  entire  falling 
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out  of  the  summer  pile,  although  the  thick  winter  pile  here 
developed  is  still  much  shorter  than  the  surrounding  pelage. 

The  next  set  of  twelve  specimens  was  taken  some  two  weeks 
later  (Nov.  14-17),  yet,  through  individual  variation,  they  con- 
tinue by  insensible  gradations  the  stages  of  change,  almost 
to  the  full  winter  coat.  No.  6788  of  this  series  is  even  less 
advanced  than  Nos.  6737  and  6739,  already  noticed.  Three  or 
four  others  are  so  nearly  like  these  two  as  not  to  call  for  special 
mention.  No.  6791  is  a  little  more  advanced,  and  shows  beauti- 
fully the  progress  of  change  on  the  head.  The  whole  top  of  the 
head,  from  between  the  base  of  the  ears  to  a  point  somewhat  in 
front  of  the  eyes,  is  apparently  unchanged,  forming  a  large  crown 
patch  about  twice  as  long  as  broad,  bounded  in  front  by  a  pure 
white  nose  patch,  and  on  the  sides  by  a  broad  whitish  ocular 
band,  leaving  on  either  side  below  this  a  broad,  nearly  unchanged, 
malar  region,  extending  forward  in  a  point  toward  the  nostril. 
The  hairs  forming  the  white  nose  patch  are  still  shori,  though 
the  longer  brown  hairs  of  the  old  coat  have  entirely  disappeared. 
The  transition  to  the  brown  crown  patch  is  abrupt,  but  on  part- 
ing the  hairs  at  its  anterior  border  the  pelage  is  found  to  be 
thickly  set  with  short,  pure  white  hairs  that  have  not  yet  reached 
the  surface.  The  lawny  pectoral  ruff  has  become  considerably 
whitened  by  the  incoming  white  hairs,  some  of  which  have  nearly 
reached  their  full  length.  One  or  two  of  the  other  specimens 
already  mentioned  show  the  pectoral  ruff  in  about  the  same  con- 
dition ;  in  others  only  a  few  white  hairs  have  appeared,  while  in 
still  others  it  remains  practically  unchanged  at  the  surface, 
although  on  separating  the  pelage  white  hairs  are  found  beneath 
the  surface. 

No.  3240  (Rutland,  Vt,,  Nov.  17)  carries  the  change  consider- 
ably further.  The  whole  pelage  has  become  more  or  less 
whitened,  but  there  is  still  a  sufficient  remnant  of  the  summer 
coat  over  the  dorsal  region  to  give  the  prevaihng  tint  to  the 
central  portion  of  the  back,  gradually  fading  thence  laterally  till 
white  becomes  the  prevailing  tint  ai  a  point  quite  high  up  on  the 
sides  of  the  body.  The  white  nose  patch  extends  laterally  to  the 
eyes  and  centrally  in  a  broad  point  to  the  middle  of  the  inter- 
ocular  space,  while  the  whole  crown  is  irregularly  whitish,  small 
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patches  where  white  prevails  being  mixed  with  patches  of  the 
summer  coat,  which  is  one-third  to  one-half  longer  than  the  new 
winter  coat.  This  results  in  giving  to  the  whole  top  of  the  head 
the  ragged,  patchy  appearance  so  often  seen  in  molting  animals, 
and  shows  at  a  glance  and  beyond  question  that  the  change  of 
color  is  due  to  a  replacement  of  the  summer  coat  by  a  winter 
coat  of  a  different  color,  and  that  the  whiteness  of  winter  is  not 
due  to  a  change  of  color  in  the  summer  coat.  The  whole  dorsal 
region  is  thickly  set  also  with  white  hairs,  but  few  of  which  have 
reached  the  surface,  although  a  considerable  part  of  the  long  pile 
of  the  summer  coat  has  been  shed,  except  over  a  narrow  band 
along  the  median  line,  extending  from  the  loins  to  the  head  and 
widening  anteriorly.  The  sides  of  the  head  have  still  undergone 
little  change. 

Another  specimen  (No.  3242,  same  date  and  locality)  is  a  little 
more  advanced,  but  presents  the  same  general  features,  including 
the  rough,  patchy  appearance  of  the  head.  There  is,  however, 
much  less  of  the  summer  coat  left  over  the  dorsal  region.  In 
No.  3241  (same  date  and  locality)  the  change  is  nearly  complete, 
only  the  black  hairs  of  the  dorsal  region  remaining  of  the  sum- 
mer coat,  producing  a  general  grizzled  effect. 

The  New  Brunswick  specimens  furnish  a  parallel  series  to 
those  from  Vermont,  last  described.  Other  specimens  of  the 
New  Brunswick  series  taken  later  (Nov.  lo,  24  and  26)  present 
interesting  phases  of  change.  No.  6828  (Nov.  20)  has  a  consid- 
erable mixture  of  the  summer  coat  remaining  on  the  crown, 
cheeks,  ears  and  shoulders,  and  less  (but  still  enough  to  produce 
a  grizzled,  dingy  effect)  over  much  of  the  dorsal  region.  No. 
6831  (Nov.  26)  has  a  large  part  of  the  top  of  the  head  still  brown, 
with  much  brown  hair  over  the  shoulders  and  along  the  median 
line  of  the  back,  extending  as  a  narrow'  band  from  the  nape 
posteriorly  for  about  two-thirds  the  length  of  the  body,  decreas- 
ing in  width  posteriorly  and  becoming  gradually  obsolete.  No. 
6829  (Nov.  24)  has  the  crown  almost  unchanged,  forming  a  cap 
of  brown  hair  projecting  above  the  surrounding  white  pelage  ; 
and  there  is  a  very  slight  admixture  of  the  summer  coat  over  the 
middle  of  the  back.  A  specimen  taken  later  (No.  6837,  Dec.  6) 
is  nearly  white  throughout,  but  is  slightly  tinged  with  brown  hairs 
[May.  iSg^^  8 
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on  the  back,  while  the  head  is  piebald  through  the  presence  of 
small  spots  of  brown  on  the  white  ground.  The  hind  feel,  par- 
ticularly near  the  base  of  the  toes,  are  streaked  with  fawn  color 
on  a  white  ground,  while  the  anterior  surface  of  the  fore  limbs  is 
mainly  deep  fawn  color.  But  it  does  not  follow  that  the  fawn- 
colored  pelage  of  the  feet  is  a  remnant  of  the  summer  coat,  since 
this  is  found  also  in  specimens  killed  in  January  and  March,  the 
series  of  specimens  covering  the  period  from  November  to 
March  showing  that  this  is  an  individual  peculiarity,  different 
specimens  presenting  a  gradation  from  white  to  fawn-colored 
feel  independently  of  season. 

The  December  series  (Nov.  29  to  Dec.  15)  shows  that  after  the 
white  color  is  practically  assumed  it  increases  in  purity,  as  does 
the  coat  in  softness  and  fullness,  by  the  maturing  or  lengthening 
of  the  white  overhair  and  the  thickening  of  the  soft  underfur. 
The  long  black  hairs  of  the  summer  coat  are  the  last  to  disappear, 
being  retained,  apparently  to  give  firmness  and  stability  to  the 
pelage,  till  the  white  overhair  of  the  winter  coat  is  fully  developed. 

From  the  foregoing  it  will  be  seen  that  the  Varying  Hare  has 
an  autumnal  molt,  not  unlike  that  occurring  in  other  mammals, 
to  which  alone  the  change  of  color  is  due;'  and,  furthermore, 
that  the  change  begins  and  proceeds  in  the  manner,  so  well 
known  to  every  one  who  has  given  careful  attention  to  the  sub- 
ject, common  to  other  mammals;  it  beginning  with  the  nose, 
feet  and  ears,  extending  gradually,  sometimes  somewhat  irregu- 
larly, over  the  head,  up  the  limbs  and  along  the  flanks,  creeping 
gradually  up  the  sides  toward  the  median  line  of  the  back,  and 
from  the  rump  anteriorly,  leaving  the  crown,  the  sides  of  the 
head  (malar  regions),  and  the  anterior  and  median  portions  of 
the  back  as  the  parts  last  to  undergo  the  change  of  coat.  Indeed, 
so  simple  and  so  matter  of  course  is  the  whole  process,  that  the 
only  excuse  for  giving  so  detailed  an  account  of  the  change  is 
the  fact  that  exceedingly  erroneous  statements  of  the  process 
have  not  only  found  their  way  -into  print,  but  have  also  been 
made  the  basis  of  other  generalizations. 

'  In  addition  to  the  evidence  of  ■  moll  afforded  by  skint,  at  alrEndy  given,  1  am  auureil  by 
Mr.  RowleyindMr.GniiKcr,  independently  of  each  other,  that  ihey  noticed  in  preparing  the 
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Vernal  Change. 

My  studies  of  the  vernal  change  are  based  primarily  on  speci- 
mens taken  in  the  vicinity  of  Hartland,  Vermont,  during  the 
present  spring  (1894) — a  season  remarkable  for  the  gieat  and 
almost  unprecedented  wannth  of  the  first  three  weeks  of  the 
month  of  March.  Hence  the  molt  may  have  begun  this  year 
somewhat  earlier  than  usual  for  this  locality.  This  series  is 
admirably  supplemented  by  a  series  from  Elk  River,  Minn., 
taken  March  34  to  May  11,  1886,  kindly  loaned  me  by  Dr.  C. 
Hart  Merriam  from  his  private  collection  for  use  in  the  present 
connection. 

Three  specimens,  taken  March  35,  present  the  following  con- 
ditions :  No.  7289,  i ,  differs  little  in  superficial  appearance  from 
midwinter  specimens.  A  close  examination,  however,  shows  that 
it  has  already  lost  the  long  soft  white  overhair  from  the  ears — 
so  conspicuous  a  feature  of  the  basal  portion  in  winter  examples — 
and  that  a  portion  of  the  long  white  overhair  of  the  body  has  been 
lost.  On  separating  the  pelage  a  few  small  patches  of  the  summer 
pelage  can  be  found  here  and  there,  where  by  accident,  or  in 
fighting,  the  old  hair  has  been  torn  out,  and  the  new  coat  has 
come  in,  as  on  the  shoulders  and  hips.  Here  the  summer  coat, 
only  a  few  millimeters  in  length,  is  coming  in  in  a  uniform,  com- 
pact mass.  It  presents  all  the  characteristics  of  the  summer  coat, 
as  far  as  it  has  advanced,  generally  showing  only  the  black  tips 
and  a  portion  of  the  broad  subapical  zone  of  fulvous. 

A  second  specimen  (No.  7290,  ^  )  is  almost  precisely  similar, 
except  that  the  hairs  of  one  of  the  small  patches  of  new  fur  on 
the  middle  of  the  back  are  more  than  half  grown,  thus  showing  a 
part  of  the  black  basal  portion  below  the  fulvous  zone.  A  third 
specimen  (No.  7388,  $ )  is  quite  different,  having  shed  nearly  alt  of 
the  long  fMtMai'r,  only  afew  scattered  white  bristly  hairs  remaining, 
so  few  that  they  might  be  easily  counted.  The  heavy  coat  of 
long  thick  underfur,  however,  remains  apparently  intact,  and, 
strange  to  say,  the  animal  looks  nearly  as  white  as  before  it  lost  its 
overhair.  It  serves  to  show  in  a  striking  manner  that  the  surface 
of  the  underfur  is  also  white,  as  well  as  the  overhair ;  and  having 
seen  it  thus  demonstrated,  it  is  easy  now  to  discover  on  careful 
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examination,  that  the  surface  of  the  underfur  is  generally  white 
in  winter  specimens.  This  specimen  also  shows  numerous  patches 
of  new  hair  on  the  back  where  the  old  coat  has  been  violently 
removed. 

Two  specimens,  taken  April  i  and  3,  exhibit  the  progress  of  ten 
days.  In  both  of  these  (No.  7285,  3  ,  and  No.  7286, 9 )  the  greater 
part  of  the  overhair  has  been  shed,  and  there  has  evidently  been  a 
great  reduction  in  the  amount  of  underfur.  In  addition  to  this 
the  new  summer  fur  can  be  seen  coming  in  somewhat  uniformly 
over  most  parts  of  the  body;  though  somewhat  thinly  dispersed 
it  can  be  easily  seen  on  parting  the  underfur. 

Two  specimens  killed  April  9  (Nos.  7291  and  7292)  carry  the 
change  much  further.  No.  7291,$  ,  has  lost  all  of  the  winter  coat  of 
overhair,  except  here  and  there  a  few  remotely  isolated  hairs.  The 
patches  of  new  hair,  replacing  bunches  lost  by  accident,  have  now 
reached  the  level  of  the  still  heavy  coat  of  underfur.  There  is 
less  short  new  hair  generally  dispersed  over  the  body  than  was 
found  in  the  two  specimens  of  a  week  earlier  date,  above 
described  ;  but  very  interesting  changes  have  taken  place  on  the 
head,  and  on  the  summit  of  the  shoulders,  where  a  targe  incre- 
ment of  the  summer  fur  has  risen  to  the  surface  of  the  underfur. 
A  large  part  of  the  white  hairs  of  the  winter  coat  still  cover  the 
sides  and  top  of  the  nose  and  extend  back  in  a  triangular  patch 
to  a  point  between  the  orbits;  but  on  either  side  of  this  median 
line,  from  a  point  considerably  in  advance  of  the  eyes  back  nearly 
to  the  crown,  the  summer  pelage  is  quite  fully  developed,  and  the 
winter  hair  has  disappeared.  A  similar  patch  occupies  the  upper 
part  of  the  cheeks,  just  below  the  eyes,  and  new  summer  hair  is 
abundantly  dispersed  throughout  the  crown. 

No.  7292,  f, ,  is  much  more  advanced.  There  are  scatterednew 
hairs  over  much  of  the  body, as  yet  concealed  by  the  overtopping 
underfur  ;  the  feet,  particularly  the  hind  feet,  are  more  advanced 
in  change,  and  the  whole  head,  including  the  cheeks,  has  become 
invested  with  the  summer  coat.  The  pelage  is  still  short,  and  in 
places  presents  a  patchy  appearance,  as  over  the  nose  and  on  the 
posterior  part  of  the  cheeks,  where  irregular  tufts  of  the  winter 
coat  remain,  conspicuous  by  its  greater  length  and  white  color. 
The   ears   appear    practically    unchanged,   retaining  an  unusual 
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It.  compared  with  the  other  April  specimens,  of  the  long, 
white  winter  hair.  Over  the  shoulders  and  on  the  hinder  part  of 
the  back  are  numerous  patches  of  the  nearly  full-grown  summer 
pelage,  with  its  characteristic  mixture  of  fulvous-barred  and 
black-tipped  hairs. 

Of  two  specimens  taken  April  15  one  (No.  7295,  i  )  is  less 
advanced  than  No.  7393  (described  above),  taken  a  week  earlier,  it 
still  retaining  much  of  the  long  white  overhair  over  the  posterior 
third  of  the  back,  and  the  ears  are  nearly  as  white  and  as  well 
clothed  as  in  winter;  and  generally  the  specimen  is  in  a  very 
backward  condition  of  change.  The  other  (No.  7394,  ¥  )  is  in  a 
very  advanced  stage  of  change,  excepting  the  ears  and  feet,  which 
still  remain  nearly  as  in  midwinter.  The  entire  head,  the  pectoral 
ruff,  and  the  whole  central  part  of  the  dorsal  region  nearly  back 
to  the  hips,  have  taken  on  the  characteristic  dress  of  summer,  the 
summer  pelage  protruding  above  the  underfur,  though  not  yet  of 
mature  length.  There  still  remain,  however,  many  long  white 
hairs  over  the  middle  of  the  back,  especially  posteriorly,  and  there 
are  small  tufts  of  white  hair  on  the  sides  of  the  head.  On  the 
sides  of  the  body  and  over  the  posterior  part  of  the  back  the 
summer  coat  is  largely  concealed  beneath  the  still  persistent 
winter  underfur. 

These  are  the  last  of  the  Vermont  series  received  up  to  the 
date  of  this  writing,  but  fortunately  the  specimens  from  Elk  River, 
Minn.,  already  mentioned  as  received  from  Dr.  Merriam,  carry 
the  change  forward  to  almost  full  summer  pelage.  These  will  be 
described  somewhat  in  detail,  although  covering  in  part  the 
ground  already  traversed,  the  locality  rendering  them  of  especial 
interest  in  this  connection.  The  seven  specimens  were  taken  at 
such  well  chosen  intervals  (March  24  to  May  11)  that  they  show 
the  leading  stages  of  change  throughout  the  whole  period  of  molt. 

No.  2545  (Coll.  Dr.  C.  Hart  Merriam),  i  ad.,  March  24,  has 
begun  to  lose  the  long  white  overhair,  particularly  on  the  ears, 
sides  of  the  shoulders  and  middle  of  the  back,  and  patches  of  the 
new  summer  coat  have  appeared  on  the  front  of  the  head  near  the 
eyes,  that  on  the  left  side  being  about  twice  as  large  as  the  one 
on  the  right  side.  Another  specimen  ( S ),  taken  March  37,  is 
slightly  more  advanced,  having  lost  most  of  the  long  white  over- 
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hair  from  the  back,  and  over  which  area  considerable  new  hair 
has  just  appeared  above  the  skin,  as  can  be  seen  by  carefully 
parting  the  underfur. 

No.  3546,  $,  April  I,  has  lost  nearly  all  of  the  long  white 
overhair,  except  from  the  ears  and  feet,  and  the  new  summer 
pelage  is  coming  in  abundantly  and  quite  evenly  over  nearly  the 
whole  dorsal  surface,  including  the  sides  of  the  body  as  well  as 
the  back,  much  of  it  being  already  5  or  6  millimetres  in  length  ; 
while  little  patches  here  and  there  have  reached  the  surface  of 
the  underfur,  and  over  a  large  part  of  the  head  it  has  quite 
replaced  the  winter  coat.  No.  2551,  $  ,  April  7,  is  a  little  more 
advanced,  the  summer  pelage  being  well  developed  over  the  whole 
head,  except  a  small  central  area  in  front,  over  the  nasal  bones, 
and  has  attained  considerable  length  over  the  whole  dorsal  sur- 
face, though  still  buried  in  the  winter  underfur.  A  few  long 
white  hairs  are  scattered  over  the  dorsum — remnants  of  the 
winter  coat  of  long  white  overhair. 

In  No.  Z549,  $ ,  April  8,  the  summer  pelage  thickly  clothes  the 
head,  sides  of  the  shoulders  and  a  very  broad  area  on  the  back, 
extending  as  far  back  as  the  hips.  Over  all  these  parts  it  over, 
tops  the  underfur,  and  gives  to  the  surface  of  the  pelage  the 
characteristic  color  and  texture  of  the  summer  dress.  From  the 
hips,  posteriorly,  and  along  the  sides  of  the  body,  it  is  much  less 
abundant  and  still  concealed  beneath  the  underfur. 

The  next  specimen  in  the  series  (No.  2555,  5  )  was  taken  April 
23,  and  is  nearly  in  full  summer  dress,  except  on  the  feet  and 
ears,  although  the  pelage  is  still  short.  There  are  little  tufts  of 
white  hairs — remnants  of  the  winter  coat — still  remaining  here 
and  there  on  the  back  and  sides.  This  is  the  first  specimen  of 
the  Elk  River  series  that  shows  much  change  in  the  pectoral  ruff 
or  on  the  feet,  the  ruff  in  this  example  having  taken  on  the 
character  of  the  summer  dress.  On  the  forearm  the  summer 
pelage  has  advanced  on  the  outer  side  to  a  point  about  half  way 
between  the  elbow  and  wrist,  superseding  the  winter  coat,  and 
below  this  point  much  of  the  winter  coat  has  either  fallen  out  or 
worn  off.  On  the  hind  feet  a  nearly  complete  change  has 
advanced  as  far  as  the  ankle  joint,  and  the  feet  are  ragged  and 
worn,  having  lost  much  of  the  winter  coat. 
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The  last  specimen  of  the  Elk  River  series  (No.  3553,  $,May  11) 
has  practically  attained,  so  far  as  the  head  and  body  are  con- 
cerned, the  summer  dress,  except  that  the  pelage  appears  not  to 
have  attained  its  mature  length.  The  ears  and  tail  still  show 
traces  of  the  winter  pelage,  and  the  feet  are  but  little  more  ad- 
vanced in  chaDge  than  in  the  specimen  last  described. 

From  the  foregoing  it  is  obvious  that  the  spring  molt,  like  the 
autumnal,  occupies  a  period  of  from  fully  four  to  six  weeks,  the 
latter  probably  being  about  the  average  length  of  time  required 
for  the  complete  change  of  dress. 

In  tracing  the  change  from  the  winter  to  the  summer  coat  we 
have  spoken  only  of  the  change  of  the  overhair.  A  comparison, 
however,  of  the  specimens  last  mentioned  with  those  first 
described  in  the  Elk  River  series,  or  of  summer  with  winter  speci- 
mens, renders  it  evident  that  the  underfur  is  changed  as  well  as  the 
overhair.  The  summer  underfur  is  at  least  three-fourths  less  in 
amount,  is  shorter,  and  apically  quite  different  in  color.  It 
appears  to  grow  simultaneously  with  the  overhair,  the  old  coat  of 
underfur  being  retained  as  a  protection  from  cold  for  some  time 
after  the  winter  overhair  has  fallen  out,  and  much  later  giving 
place  gradually  to  the  new  coat,  as  the  latter  becomes  sufficiently 
developed  to  aSord  the  necessary  amount  of  warmth.  Whether 
or  not  the  summer  underfur  is  molted  in  autumn  it  seems  almost 
impossible  to  determine,  but  that  there  is  at  this  season  a  heavy 
growth  of  new  underfur  is  plainly  obvious. 

Irregularities  in  Chance  of  Color,  etc. 

An  examination  of  the  present  series  discloses  various  irregu- 
larities in  the  development  of  the  white  winter  dress,  in  respect 
especially  to  the  color  of  the  feet,  ears  and  head.  In  most  speci- 
mens that  have  completed  the  winter  dress  the  feet,  except  the 
soles,  are  superficially  white,  the  whiteness  varying  greatly  in 
purity  in  different  specimens,  while  others,  particularly  or  the 
fore  feet,  present  large  areas  of  fulvous.  In  those  with  the 
whitest  feel,  the  hairs  are  wholly  white  to  the  base,  and  the 
underfur  is  pale  plumbeous,  with  no  tinge  of  fulvous.  In  other 
specimens  the  underfur  varies  from  pale  fulvous  to  deep  rich 
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fulvous,  and  in  these  latter  the  hair  basally,  in  part  or  wholly,  has 
the  same  tint,  the  hairs  varying,  in  different  specimens  and  also 
over  different  parts  of  the  same  foot,  from  pure  white  nearly  or 
quite  to  the  base  to  wholly  fulvous,  or  fulvous  with  a  white  tip  of 
variable  extent  in  different  hairs  situated  in  close  proximity.  In 
this  way  the  dorsal  aspect  of  the  foot  varies  from  uniform  clear 
white  to  white  mixed  more  or  less  irregularly  with  fulvous,  or  to 
nearly  deep  pure  fulvous,  shading  off  laterally  or  at  the  edges 
into  white. 

The  ears  vary  similarly  except  that  the  underfur  is  more  com- 
monly dusky,  and  the  white  surface  is  varied  with  dark  chestnut 
or  rusty  brown  rather  than  fulvous. 

Usually  in  the  specimens  with  brownish  ears  and  fulvous  feet 
the  whole  head  shows  a  tinge  of  fulvous,  which  proves  to  be  due 
in  part  to  the  shortness  of  the  white  tips  to  the  hairs,  as  well  as  to 
the  fulvous  underfur.  In  specimens  with  a  yellowish  cast  to  the 
nose  it  is  found  that  only  the  extreme  tips  of  the  hairs  are  white, 
all  of  the  subapical  portions  being  fulvous,  passing  at  the  extreme 
base  into  dusky.  Often  in  specimens  with  very  white  heads  the 
underfur  is  mostly  dusky.  In  spring  the  ears  lose  their  winter 
covering  very  irregularly,  it  being  sometimes  shed  very  early  in 
the  molt,  and  sometimes  remaining  till  the  summer  pelage  is  well 
developed  over  the  whole  body. 

Unfortunately  there  are  no  specimens  at  hand  representing  the 
partial  change  to  white  supposed  to  frequently  occur  at  southern 
points  in  the  habitat  of  this  species,  and  is  known  to  be  the  case 
in  Lepus  campestris.  Reasoning,  however,  from  analogy,  and  from 
the  condition  of  the  specimens  just  described,  there  is  no  ground 
for  supposing  the  lack  of  complete  change  in  color  to  be  due  to 
an  imperfect  autumnal  moll,  but  rather  to  the  fact  that  the  new 
hair  comes  out  largely  of  some  other  color  than  white. 

Whether  or  not  the  soft  underfur  is  also  shed  in  autumn  cannot 
readily  be  determined,  but  from  iis  increased  length  and  abund- 
ance in  winter,  as  compared  with  summer  and  early  autumn,  it  is 
evident  that  if  not  wholly  renewed  it  at  least  is  very  greatly 
augmented. 

In  the  case  of  the  spring  molt,  there  is  little  doubt  that  the 
whole  pelage  is  renewed,  the  underfur  quite  as  completely  as  the 
overhair. 
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Id  the  case  of  wounds  from  fighting  or  other  cause,  resulting 
in  the  violent  removal  of  large  bunches  of  fur,  it  Is  interesting  to 
note  that  in  the  autumn  the  new  hair  comes  out  white,  often 
weeks  in  advance  of  the  general  change,  and  that  in  spring, 
under  similar  circumstances,  the  hair  comes  out  brown,  like  the 
summer  coat,  much  in  advance  of  the  general  change  from 
winter  to  summer  pelage. 

Conclusions. 
From  the  foregoing  it  is  evident  (i)  that  the  change  of  color, 
both  in  autumn  and  in  the  spring,  is  due  to  a  change  of  pelage, 
and  not.  even  in  the  fall,  to  a  change  of  color  in  the  hair  itself. 
(2)  Further,  that  this  change  is  gradual,  occupying  many  weeks, 
both  in  fall  and  spring ;  and  that  while  it  may  be  doubtless  more 
or  less  accelerated  or  retarded  by  temporary  climatic  conditions, 
it  is  not  intimately  connected  with  phases  of  weather,  t>ut  is  as 
regularly  periodic  as  the  seasons  themselves, 

(3)  That  the  method  of  change,  as  regards  the  parts  first 
affected,  is  the  reverse  in  spring  of  the  order  characterizing  the 
autumnal  change  :  in  the  fall  the  change  beginning  with  the  feet 
and  ears,  the  sides  of  the  nose  and  front  of  the  head,  which  often 
become  radically  changed  before  the  body  is  much  affected; 
while  as  regards  the  body,  the  change  begins  first  at  the  base  of 
the  tail  and  extreme  posterior  part  of  the  back,  and  at  the  ventral 
border  of  the  sides  of  the  body,  working  thence  upward  toward 
the  median  line  of  the  back  and  from  behind  anteriorly,  the  crown 
of  the  head  and  a  narrow  median  line  over  the  shoulders  and 
front  part  of  the  back  being  the  parts  last  changed.  In  the  spring 
the  order  of  change  is  exactly  the  reverse,  the  molt  beginning  on 
the  head  and  along  the  median  line  of  the  anterior  half  of  the 
dorsal  region,  extending  laterally  and  gradually  to  the  ventral 
border  of  the  sides  of  the  body  and  posteriorly  to  the  rump,  and 
then  later  to  the  ears  and  down  the  limbs  to  the  feet,  which  are 
the  parts  last  afFected,  and  which  often  remain  but  little  changed 
till  the  head  and  body  have  pretty  completely  assumed  the  sum- 
mer dress. 

(4)  That  for  some  time  during  the  early  part  of  the  spring 
moll,  after  the  white  overhair  has  been  shed  (except  for  a  few 
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scattered  hairs),  the  pelage  consists  chiefly  of  the  heavy  coat  of 
soft  winter  underfiir  ;  later  this  gradually  disappears,  probably 
partly  by  wearing  off  and  partly  by  falling  out,  as  the  sumnier 
coat  thickens  and  matures. 

(5)  That  in  spring  the  molt  occurs  quite  as  early  and  proceeds 
just  as  rapidly  (if  not  a  little  more  so)  in  the  females  as  in  the 
males,  and  that  the  molt  is  practically  completed  before  the  young 
are  bom.'  This  is  noteworthy  as  being  just  the  reverse  of  what 
occurs  in  many  of  the  Sciuridje,  especially  in  the  genera  Sdurus 
and  Tainins'  in  which  the  males  molt  much  earlier  than  the 
females,  the  molt  in  the  latter  being  delayed  not  only  till  after 
the  young  are  bom  but  till  near  the  close  of  the  nursing  period. 

History  of  the  Subject. 

More  than  a  century  ago,  Thomas  Pennant,  a  most  astute 
naturalist  for  his  time,  gave  the  gist  of  the  whole  subject  in  a 
short  paragraph  of  five  lines,  as  follows:  "  From  Hudson's  Bay, 
as  low  as  Nnv  England,  these  animals,  at  approach  of  winter, 
receive  anew  coat,  which  consists  of  a  multitude  of  long  white 
hairs,  twice  as  long  as  the  summer  fur,  which  still  remains. 
About  the  middle  of  April  they  begin  to  shed  their  winter  cover- 
ing.'" Omitting  the  last  clause  of  the  first  sentence,  we  have  the 
whole  case  well  stated.  Later  writers,  however,  conjectured 
another  cause  for  the  autumnal  change.  Thus,  Dr.  Richardson 
{afterwards  Sir  John  Richardson)  believed  "  that  the  change  to 
the  winter  dress  takes  place  by  a  lengthening  and  blanching  of 
the  summer  fur.'"  This  view  appears  to  have  been  widely  enter- 
tained by  both  scientific  and  non-scientific  writers.  But  no  one 
appears  to  have  made  any  attempt  at  a  thoroughly  scientific 
investigation  of  the  matter  prior  to  1869,  when  Assistant  Surgeon 
Francis  H.  Welch  published  an  elaborate  paper  on  the  subject* 
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Unfortunately  it  consists  of  a  singular  mixture  of  truth  and  error, 
although  looked  upon  as  authoritative  by  subsequent  writers.  In 
fact,  it  is  difficult  to  understand  how  the  author  could  have  been 
so  misled,  or  could  have  been  so  unfortunate  in  his  observations. 
His  detailed  statements  as  to  the  change  in  color,  so  far  as  its 
gradual  progress  is  concerned,  leave  little  to  be  desired,  but  in 
accounting  for  the  change,  or  in  attempting  to  explain  the  cause 
and  manner  of  the  change,  it  is  evident  at  once  that  his  observa- 
tions were  faulty  and  superficial,  notwithstanding  his  apparently 
extensive  use  of  the  microscope  in  his  investigations. 

He  says :  "  About  the  commencement  of  October  the  first 
indications  of  the  bybemal  change  are  to  be  detected  :  the  nose 
and  lips  assume  an  iron-grey  hue,  from  the  presence  of  white 
hairs ;  many  of  the  whiskers  are  white  at  the  tip  or  some  portion 
of  the  shaft ;  a  patch  of  white  hairs,  twenty  to  thirty  in  number, 
of  the  size  of  a  split-pea,  forms  on  the  centre  of  the  forehead  ; 
white  hairs  become  apparent  on  the  edges  of  the  ears  outside  and 
at  their  junction  with  the  neck,  while  on  the  inside  a  crop  of  downy 
white  fluff  springs  up ;  a  few  of  the  longer  hairs  of  the  pile  of  the 
back,  especially  towards  the  tail,  are  observed  to  be  blanched 
wholly,  or  only  at  the  tips,  while  the  greater  part  of  the  smaller 
kind  are  brown  at  the  tip,  with  the  tawny  band  of  the  shaft 
much  lighter  in  color  or  even  white  ;  the  anterior  surface  of  the 
feet,  especially  of  the  hind  ones,  is  mottled  with  white.  Thus 
far,"  he  continues,  "the  most  careful  examination  fails  to  elicit 
any  addition  to  the  autumnal  coat,  the  change  being  superficial 
and  entirely  dependent  on  an  alteration  of  colour  in  existent 
hairs." 

With  the  material  at  present  before  me  it  is  hard  to  understand 
how  such  a  conclusion  could  have  been  reached.  The  only 
explanation  that  suggests  itself  is  that  specimens  were  casually 
examined  from  time  to  time  in  the  flesh  and  not  preserved  for 
detailed  study  and  comparison  in  series.  For  later  on  he  appears 
to  have  discovered  the  new  growth  of  hair,  for  he  says  :  "  During 
November  this  surface-change  gradually  deepens  in  intensity, 
....and  is  accompanied  by  a  deeper  one  of  a  much  more 
potent  character ;  for  on  separating  the  fur  a  thick  crop  of  white 
stiff  hairs  (first  apparent  at  the  root  of  the  tail)  is  to  be  detected 
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springing  up  over  the  back  and  sides.  These  hairs,  at  first 
extremely  minute  and  entirely  of  a  new  growth,  rapidly  increase 
in  length,  accompanied  by  an  advance  in  the  superficial  changes 
above  mentioned;  soon  they  are  on  an  equality  with  the  pile  of 
the  autumnal  coat  on  the  sides,  forming  a  mottled  whity-brown 
band  from  ears  to  tail,  contrasting  strongly  with  the  centre  of  the 
back,  at  present  comparatively  unchanged ;  anon  they  outstrip 
this,  reducing  the  mottling  on  the  sides  to  a  pure  white,  and, 
gradually  implicating  the  centre  of  the  back  in  the  same  process 

they  clothe   the  animal  in  a   thick   white  outer  garment, 

generally  assumed  about  the  first  week  of  December.  As  soon 
as  the  new  growth  renders  itself  superficially  evident,  the  change 
of  colour  in  the  old  hair,  which  on  the  back  up  to  this  time  has 
been  slow  in  progress,  advances  with  great  rapidity,  so  that  in 
a  few  days  only  a  few  coloured  hairs,  generally  remaining  un- 
changed throughout  the  whole  winter,  can  be  detected  "  (1.  c, 
pp.  230,  231)- 

Later  on  he  says  :  "  Thus  the  winter  hue  would  appear  to  be 
brought  about  by  a  change  of  colour  in  the  pile  of  the  autumnal 
coat  combined  with  a  new  hybemal  white  crop,  the  latter  un- 
doubtedly playing  no  small  part  in  the  colouring  process  and  in 
the  thickening  of  the  fur.  There  is  no  indication  of  shedding' 
An  increase  in  length  ensues  over  the  whole  body. . .  .The  pro- 
cess may  be  summed  up  as  a  combination  of  colour-change 
(except  in  the  underparts)  of  the  lengthened  outer  hairs  of  the 
autumnal  [=summer]  coat,  with  an  additional  hybernal  growth  ; 
the  former  universal  over  the  body,  the  latter  limited  to  certain 
portions"^  {1.  c,  p.  232). 

There  is  so  much  to  be  corrected  in  the  foregoing  quotations 
that  the  points  may  best  be  taken  seriatim. 

(i.)  First,  as  to  the  whiskers,  which  elsewhere,  it  is  said,  "will 
demonstrate  each  variety"  of  the  "blanching  process"  of  the 
hairs.  My  series  of  over  seventy  specimens  shows  that  the 
color  of  the  whiskers  is  entirely  independent  of  any  seasonal 
color-change  of  the  general  pelage.  They  may  be  either  all 
black,  as  in  many  of  the  midwinter  specimens,  as  well  as  in  some 

I  Nm  ilBliciud  in  Iha  original. 
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October  and  November  s[>ecimens ;  or  part  white  and  part  black, 
or  even  the  same  hair  particolored,  as  happens  about  equally  in 
early  fall  specimens  and  in  December,  January  and  March  speci- 
mens. This  feature  appears  to  be  a  matter  of  purely  individual 
variation,  having  no  relation  to  season. 

(3.)  Secondly,  the  small  white  spot  in  the  foreliead.  This  is  a 
mark  more  or  less  common  to  all  species  of  Leporidse,  including 
those  that  do  not  change  to  a  white  winter  dress.  It  varies  in 
extent  from  three  or  four  white  hairs  to  much  more  than  "  twenty 
to  thirty."  It  is  especially  frequent  in  Lepus  amerieanus  while  in 
the  summer  coat.  It  is  present  in  10  out  of  18  fall  specimens 
now  before  me,  in  which  the  crown  is  unchanged  by  molt,  and 
also  in  a  large  proportion  of  the  April  and  May  specimens  in 
which  the  head  has  acquired  the  full  summer  dress.  Being  found 
all  summer,  and  more  or  less  commonly  in  all  Hares,  it  evidently 
is  not  one  of  the  early  stages  of  change  to  the  winter  coat,  either 
by  a  "  blanching  process,"  or  any  other. 

(3.)  As  already  said,  the  failure  to  discover  a  new  growth  of 
white  hair  about  the  nose,  sides  of  the  head,  and  on  the  ears  and 
feet,  must  have  been  due  to  faulty  observation,  since  my  speci- 
mens demonstrate  its  presence  beyond  question.  Some  show  it 
so  plainly  that  it  is  impossible  not  to  recognize  it  on  the  most 
hasty  inspection  ;  in  others  the  fact  that  the  short  white  hair  is  a 
new  growth  is  not  so  obvious,  so  that  a  mistaken  interpretation 
of  the  facts  might  easily  be  made  by  one  unaware  that  the  absence 
of  a  new  growth  would  be  an  anomaly,  and  in  opposition  to  what 
occurs  as  a  rule  in  mammals.  Besides,  as  already  shown,  the 
pelage  of  the  sides  of  the  nose,  the  feet,  and  sometimes  of  the 
greater  part  of  the  head,  is  often,  even  in  midwinter,  only  super- 
ficially white,  even  the  coarser  hairs  being  only  tipped  with 
white,  easily  leading  to  the  inference  that  they  were  undergoing 
a  "blanching  process."  This  erroneous  departure  has  obviously 
influenced  the  author's  whole  subsequent  work,  which  his  dis- 
covery later  on  of  the  new  growth,  when  more  advanced,  failed 
to  correct,  and  led  to  the  false  assumption  that  the  change  of 
color  over  the  whole  body  was  due  largely  to  the  blanching  of 
the  old  hair. 
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{4.)  It  is  assumed  that  the  old  hair  is  fu>/j^i/,  but  suddenly 
assumes  new  vitality  and  proceeds  to  "  increase  in  length,"  and 
to  take  on  an  entirely  changed  molecular  structure,  for  he  says 
elsewhere  (1.  c,  p.  233)  that  "  to  this  [increase  in  the  length  of  the 
autumnal  hairs]  must  be  added  that  the  blanching  shaft,  in  the 
majority  of  cases,  has  also  augmented  in  thickness..  ..the 
increase  being  consequent  upon  a  more  than  usual  number  of 
series  of  cells  entering  into  its  composition."  And  again  (I.  c, 
p.  334):  "  It  would  seem  that  the  rapid  development  of  new  hairs 
....  involves  the  autumnal  outer  fur  in  the  same  process, leading 
to  an  increased  length  and  thickness  in  the  shaft  of  the  hair  by 
the  superposition  of  layers  of  the  same  colourless  ceils  entering 
into  the  structure  of  the  new  growth — perhaps  combined  also 
with  an  arrested  production  of  pigmentary  matter."  This  is 
further  elaborated  in  such  detail  of  explanation,  based  on  micro- 
scopical examinations,  that  it  would  seem  to  rest  on  a  solid  basis, 
but  I  must  confess  that  to  me  the  case  is  simply  incomprehensible. 
My  material  certainly  demonstrates  that  the  summer  coat  is  shed, 
and  not  transformed,  either  in  structure  or  color.  On  the  other 
hand,  it  does  not  need  even  the  aid  of  a  magnifying  glass  to  show 
that  the  winter  coat  of  long  white  overhair  is  of  a  finer  and  softer 
texture,  with  a  much  smaller  (instead  of  larger)  diameter  of  shaft 
than  the  summer  coat,  which  is  coarser,  harsher  to  the  touch,  and 
of  a  different  structure,  the  particolored  (not  the  wholly  black  to 
the  same  degree)  hairs  of  the  summer  coat  being  aubapically 
thickened,  the  thickened  portion  including  the  fawn-colored  band, 
and  extending  slightly  above  and  below  it.  Hence,  the  only 
explanation  that  occurs  to  me  is  that  the  thickened  hairs  were  a 
part  of  the  old  summer  coat,  which  it  was  assumed  were  in  process 
of  change,  or  about  to  change  to  white,  simply  from  the  fact  that 
the  brown  hairs  were  disappearing,  and  that  he  compared  these 
old  hairs  with  the  new  hairs  of  the  winter  coat.  Again,  in  speci- 
mens well  advanced  in  change,  on  casually  parting  the  pelage  of 
the  back,  the  new  white  hairs  are  so  abundant  and  conspicuous 
that  all  of  the  hairs  seem  white  below  the  surface,  but  on  remov- 
ing some  of  the  hairs  btill  remaining  of  the  summer  coat  they  are 
found  to  be  colored  to  the  base  and  still  unchanged. 

In  a  January  specimen  (No.  3277,  Rutland,  Vt.,  Jan.  8)  a  small 
proportion  of  the  hairs  over  the  dorsal  region  are  pure  white  for 
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rather  more  than  their  apical  half,  and  then  pass  into  a  broad 
band  of  very  pale  horn-color,  which  usually  fades  out  basally,  or 
may  persist  faintly  to  the  base  of  the  hairs.  In  texture  and  size 
they  do  not  differ  from  the  pure  white  hairs  with  which  they  are 
intermixed.  A  very  few  of  these  basally  faintly  hom-tinted  hairs 
can  be  found  in  another  specimen  taken  at  the  same  time  and 
place,  and  in  one  out  of  three  early  March  (March  3)  specimens 
from  the  same  locality.  Also  a  specimen  from  Locust  Grove, 
Lewis  Co.,  N.  Y.,  taken  March  ai,  1884,  and  kindly  loaned  me  by 
Dr.  Merriam,  is  a  fine  example  of  this  phase  of  coloration.  In 
this  specimen  many  hairs  still  remain  wholly  black,  others  are 
only  black,  or  more  or  less  blackish,  basally.  These  hairs  are 
evidently,  however,  in  each  case,  a  part  of  the  true  winter  coat, 
and  not  a  remnant  of  the  summer  coat,  any  more  than  are  the 
fulvous  hairs  on  the  fore  legs  and  hind  feet  of  certain  midwinter 
specimens,  or  the  basally  fulvous  hairs  on  the  nose,  or  the  fulvous 
hairs  on  the  ears,  of  these  same  specimens.  They  simply  grew 
particolored  instead  of  white,  and  have  not  either  the  texture  or 
the  form  of  the  particolored  hairs  of  the  summer  coat.  Yet, 
although  so  exceptional,  they  might,  considered  alone,  seem  to 
give  some  support  to  the  '  blanching '  theory  of  the  autumnal 
change  of  color. 

So  much  attention  would  not  be  given,  in  this  connection,  to 
Mr.  Welch's  paper,  in  view  of  the  overwhelming  evidence  of  its 
erroneous  character,  were  it  not  that  it  has  recently  been  made 
prominent  by  Mr.  £.  B.  Poulton  as  the  chief  basis  for  his  theory 
respecting  'Variable  Protective  Resemblance  in  Vertetrates," 
in  which  he  either  quotes  at  length  or  summarizes  from  Mr. 
Welch  most  of  the  passages  above  quoted,  and  proceeds  to  theorize 
from  this  insecure  basis. 

In  conclusion  it  may  be  well  to  correct  a  time-honored  error 
respecting  the  geographical  distribution  of  Lepus  amerUanus, 
since  it  figures  prominently  in  the  matter  of  seasonal  change  of 
color.  Thus  Mr.  Poulton(l.  c,  p.  97),  in  speaking  of  this  species, 
says :  "  In  Hudson's  Bay  Territory  it  changes  early  and  carries 
the  winter  coat  till  June,  while  no  change  of  colour  takes  place 
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in  the  winter  in  the  southern  parts  of  the  United  States," '  basing 
the  statement  probably  on  Welch  (1.  c,  p.  135),  who  in  turn 
quotes  it  directly  from  Sir  John  Richardson.  Richardson  seems 
to  have  derived  the  statement  from  Pennant,  as  he  says  (Faun. 
Bor.-Am.,  I,  p.  218):  "The  white  color  is  less  perfect  in  more 
southern  districts,  and  to  the  southward  of  New  England,  accord- 
ing to  Pennant,  the  brown  dress  endures  all  the  year."  Pennant, 
in  his  'Arctic  Zoology,'  recognized  only  two  species  of  North 
American  Hares — the  Varying  Hare  and  the  American  Hare. 
The  first  is  the  Arctic  Hare  of  the  present  day  ;  the  Other  was 
primarily  the  Varying  Hare  here  under  consideration,  but  in- 
cluded also  all  other  species  of  North  American  Hares  then 
known.  Hence  when  he  says,  "  From  New  England  southward 
they  retain  their  brown  color  the  whole  year,"  he  is  evidently 
speaking  of  the  'Cotton-tails'  and  Swamp  Hares  of  the  South, 
which,  as  every  one  knows,  never  turn  white.  It  is  needless  to 
tell  intelligent  mammaiogists  that  the  southern  limit  of  distribu- 
tion of  the  Varying  Hare  is  the  southern  half  of  the  Alleghanian 
Fauna — in  other  words,  it  is  not  found  at  ordinary  levels  south 
of  Massachusetts.  Furthermore,  there  is  little  evidence  to  show 
that  it  does  not  practically  become  white  in  winter  to  the  very 
southern  limit  of  its  range,  although  less  perfectly  so  than  further 
north,  the  change  in  color  sometimes  remaining  more  or  less 
incomplete  and  superficial,  so  far  as  can  be  determined  at  this 
writing. 
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Article  V— OSTEOLOGY  OF  PATRIOFELIS.  A  MIDDLE 
EOCENE  CREODONT. 


By  J.  L.  WoRTMAN,  M.lt. 


History  and  Svnonomy. 

The  genus  PatHo/elis  was  originally  established  by  Dr.  Leidy, 
in  the  '  Proceedings '  of  the  Philadelphia  Academy,  March,  1870, 
p.  10,  upon  the  fragmentary  portions  of  the  rami  of  both  lower 
jaws,  which  were  obtained  by  Dr.  Hayden  in  the  Bridger  Baisin, 
Wyoming,  the  year  previous.  In  August,  1872,  Prof.  Marsh 
described  (Araer.  Jour.  Science,  Vol.  IV,  p.  10)  from  the  same 
locality,  some  remains  of  a  "gigantic  Carnivore"  which  he  referred 
to  a  new  genus  and  species  under  the  name  of  Limno/elis  ferox. 
According  to  Prof.  Marsh's  statement,  his  specimen  consists  of 
fwrtions  of  the  skull,  fragments  of  the  lower  jaw,  some  vertebne, 
and  other  less  important  parts  of  the  skeleton.  In  the  same  paper 
he  describes  a  second  species  under  the  name  of  Limno/elis 
laiidens,  from  a  last  upper  premolar,  which  was  obtained  in  the 
same  horiion.  Prof.  Cope,  in  the  'American  Naturalist'  of  1880 
(Vol.  XIV,  p.  745),  proposed  a  third  genus  from  teeth  and  limb 
bones,  which  were  collected  by  the  writer  in  the  Wind  River 
Baisin  in  the  summer  of  1879.  To  these  remains  Prof.  Cope  gave 
the  name  Proiopsalis  tigiinus.  Prof.  Scott  has  described  in  the 
'Journal  of  the  Philadelphia  Academy,"  i886  (Vol.  IX,  p.  174), 
some  remains  of  a  large  Creodont  from  the  Bridger  formation, 
which  he  referred  to  Prof.  Cope's  genus  Protopsalis.  .  A  new 
species  of  this  genus  was  proposed  by  the  writer  (Bull.  Amer, 
Mus.  Nat.  Hist.,  Vol.  IV,  p.  98,  1892),  under  the  name  of  P. 
Uidyamts,  from  a  specimen  in  the  Princeton  Collection. 

The  material  collected  by  the  American  Museum  Expedition 
into  the  Bridger  Baisin  now  enables  me  not  only  to  give  an 
unusually  full  description  of  the  osteology  of  the  species  of 
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Patriofelis,  but  to  establish  the  synonomy  of  the  three  generic 
names  that  have  been  proposed. 

A  careful  comparison  of  Marsh's  description  of  Limnofelis 
ferox  with  Prof  Cope's  figures  and  description  of  Protopsalis 
tigrinus  leaves  little  doubt  of  the  generic  identity  of  the  two 
specimens.  Both  of  them,  moreover,  agree  so  perfectly  with  our 
specimens,  that  [  do  not  hesitate  to  refer  them  to  the  same  genus. 
Marsh's  description  is  characteristically  brief  and  imperfect,  but 
enough  is  stated  to  indicate  that  the  last  lower  molar  of  Limno- 
felis is  the  same  as  that  of  Protopsalis,  which  is  in  turn  like 
that  of  Patriofelis.  Marsh's  specific  name  ferox  is  therefore 
adopted,  since  it  has  priority.  A  comparison  of  our  specimens 
with  Leidy's  type  of  Patriofelis  ulla  reveals  a  difference  only  in 
size,  our  largest  specimen  being  at  least  one-third  larger  in  every 
way.  I  am  therefore  convinced  that  Limnofelis  and  Protopsalis 
do  not  present  any  characters,  so  far  as  known,  which  will  enable 
one  to  separate  them  generically  from  the  genus  originally 
proposed  by  Leidy,  namely,  Patriofelis. 

The  specimens  upon  which  this  paper  is  based  were  found  in 
the  Bridger  Baisin  at  widely  separated  localities.  The  most  com- 
plete is  from  the  Henry's  Fork  region  ;  several  other  specimens 
(if  both  the  species  were  found  at  Twin  Buttes,  and  their  remains 
are  likely  to  occur  wherever  the  exposures  contain  fossils.  The 
larger  species,  P,  ferox,  is  one  of  the  largest  Creodonts  known, 
and  equaled  in  size  a  full-grown  black  bear.  The  head  was 
disproportionately  large  and  massive,  almost  equaling  in  this 
respect  an  adult  lion.  The  smaller  species,  P.  ulta,  was  about 
one-third  smaller.  In  both,  there  was  a  long  and  powerful  tail, 
broad  plantigrade  feet,  which,  together  with  other  characters 
presently  to  be  considered,  lead  to  the  conclusion  that  they  were 
aquatic  in  habit. 

The  subject  is  considered  under  the  following  heads  :  History 
and  Synonomy ;  Osteoloi^y  j  Compiirison  with  other  Creodonts ; 
Comparison  with  the  Seals  ;   Probable  Habits ;  Classification  and 
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I. — Osteology. 

Materials  for  Description, — The  most  important  specimen 
in  our  collection,  pertaining  to  the  larger  species,  consists  of  an 
almost  complete  skeleton  remarkably  well  preserved.  The  skull 
and  lower  jaws  are  present,  but  unfortunately  somewhat  damaged. 
The  teeth  are  mostly  wanting,  but  in  the  lower  jaw  the  fangs  of 
the  entire  series  are  preserved,  so  that  their  number  can  be 
determined.  The  facial  part  of  the  cranium  is,  moreover,  con- 
siderably damaged,  but  at  least  two  of  the  upper  molars  are 
sufficiently  preserved  to  admit  of  a  determination  of  their 
structure.  With  the  exception  of  some  of  the  cervicals  and  the 
first  two  or  three  dorsals,  the  vertebral  column  is  complete  and 
well  preserved.  Nearly  all  the  ribs  of  one  side  are  present,  as 
are  also  a  number  of  the  stemebrae.  The  fore  limb  is  represented 
by  a  scapula,  part  of  a  humerus,  ulna,  and  radius,  and  nearly  all 
the  manus.  The  pelvis  is  wanting,  but  both  hind  limbs  are  well 
nigh  complete.  In  a  second  specimen,  somewhat  smaller,  one 
ramus  of  the  lower  jaw,  bearing  the  premolars  and  a  damaged 
first  molar,  is  present,  together  with  many  important  parts  of  the 
limbs.  A  third  specimen  includes  a  part  of  the  hind  foot  with 
the  greater  part  of  the  pelvis.  A  fourth  specimen  contains  the 
pelvis,  hind  feet,  vertebras,  humerus,  scapula,  ulna,  radius,  and 
part  of  the  fore  foot. 

Skull, — The  single  skull  of  Patriofelis  contained  in  the  col- 
lection is  considerably  damaged.  When  found  it  had  already 
been  weathered  out  of  its  matrix,  and  consisted  of  a  heap  of 
fragments.  These,  after  much  labor,  have  been  put  together  and 
the  result  is  a  fairly  satisfactory  skull.  Of  this  the  posterior  part, 
including  the  condyles,  occiput,  mastoid  processes,  brain-case, 
glenoid  cavities  and  the  zygomatic  arches,  is  tolerably  perfect. 
The  greater  portion  of  the  top  of  the  skull  is  also  preserved, 
including  both  poslorbital  processes  with  the  divergent  roots  of 
the  sagittal  crest  posteriorly  almost  to  the  point  of  their  junction, 
together  with  the  greater  part  of  the  right  nasal  bone  to  its 
anterior  free  extremity.  There  is  also  a  pan  of  the  left  maxil- 
lary, reaching  from  its  point  of  junction  with  the  frontal  forwards 


^yGoo'^lc 


132     Bulletin  American  Museum  af  Natural  HUteiy.     [Vol.  VI, 

and  downwards  in  front  of  the  infraorbital  foramen,  so  as  to 
include  the  roots  of  the  first  two  premolars  and  the  posterior  wall 
of  the  left  canine  alveolus.  The  anterior  portions  of  the  zygo- 
matic arches,  moreover,  have  attached  to  them  the  posterior 
parts  of  the  maxillaries,  which,  upon  the  left  side,  contain  the  last 
molar  in  position  with  the  roots  of  the  one  immediately  in 
advance  of  it.  The  posterior  termination  of  the  infraorbital  is 
also  indicated.  There  is  in  addition  to  the  parts  already  men- 
tioned the  right  anterior  wall  of  the  anterior  nares,  showing  the 
alveoli  of  the  canine,  together  with  the  lateral  incisor,  that  is 
not  connected  by  actual  contact  with  the  rest  of  the  facial 
bones, 

I  have  thus  described  at  length  the  pieces  as  they  actually 
exist  for  the  reason  that  there  is  a  possible  source  of  error  in  the 
construction  of  the  face. 
The  top  of  the  skull  is 
not  connected  by  contact 
with  the  rest  of  the  bones, 
and  it  may  be  placed  too 
far  forwards  ;  but  taking 
into  consideration  the 
sweep  of  the  divergent 
branches  of  the  sagittal 
crest,  the  position  of  the 
post-orbital  processes,  as 
I  well  as  other  points,  1  am 
I  led  to  believe  that  it  is 
approximately  correct. 
The  whole  skull  as  thus 
restored  is  remarkable  for 
its  large  size  and  general 
robustness  as  compared 
with  the  rest  of  the  skele- 
ton. Its  size  is  quite  equal 
to  that  of  a  lion,  while  the 

«  n?;«,;i  f^"'"-''''"''""      Skull  f™n,r>bovr.  ^j^^    ^j     jj^g     jj^j^    j^     jjyj 

little  if  any  larger  than  that 
of  a  black  bear.  The  face  is  extremely  short  and  broad,  with 
high,  wide  anterior  nares.     Behind  the  postorbital  processes  the 
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skull  is  much  constricted,  as  in  the  seals,  and  there  is  a  corre- 
spondingly long  internal  between  the  postorbitals  and  the  anterior 
termination  of  the  brain  cavity.  The  sagittal  crest  is  unusually 
high  and  prominent,  and  is  continued  far  in  advance  of  the  brain 
cavity,  as  it  the  sea-lion  ;  it  terminates  posteriorly  in  a  compara- 
tively narrow,  massive,  overhanging  occiput.  Just  above  the 
posterior  roots  of  the  zygomatic  arches  at  the  base  of  the  sagittal 
crest  are  seen  two  large  postparietal  foramina,  which  lead  down- 
wards into  the  lateral  sinuses. 

The  'zygomatic  arches  are  remarkably  heavy  and  widely 
expanded.  The  glenoid  cavities  have  great  lateral  extent,  and 
are  provided  with  anterior  and  posteribr  glenoid  processes,  as  in 
many  of  the  fissiped  Carnivora  and  the  sea-lion.  The  mastoids 
are  large  and  prominent ;  the  paroccipitals  are  conspicuous  and 
closely  applied  to  them.  The  tympanic  bullae  are  not  preserved. 
The  basioccipital  is  relatively  broad  and  deeply  marked  for 
muscular  insertion.  The  condyles  are  small  in  proportion  to  the 
size  of  the  skull,  and  the  foramen  magnum  is  higher  than  it  is 
wide,  as  in  the  seals.  The  occiput  is  relatively  narrow,  of  great 
vertical  extent  and  overhangs  the  condyles,  as  in  the  feline  skull. 

"Wy^  foramina  cannot  be  determined  with  a  great  deal  of  satis- 
faction, but  some  of  them  are  sufficiently  preserved  to  admit  of 


Fig.  1.    Patrie/ilu/trax.    Skull  fnm  ude,  M  DatunLHn. 

description.  The  optic  foramina  cannot  be  made  out,  but  there 
is  a  distinct  sphenoidal  lissure,  which  is  apparently  not  confluent 
with  the  foramen  rotundum,  as  it  is  in  the  sea-hon.  A  very 
distinct  and  well-marked  groove  extends  from  the  opening  of  the 
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foramen  ovale,  forwards  to  the  opening  of  the  foramen  rotundum, 
and  undoubtedly  indicates  the  presence  of  an  alisphenoid  canal. 
The  presence  of  a  foramen  lacerum  medium  cannot  be  deter- 
mined, but  a  deep  groove  in  the  side  of  the  basioccipital  repre- 
sents a  large  carotid  canal,  which  would  be  completed  were  the 
tympanic  bullfe  in  position.     The  region  of  the  posterior  lacerated 
and  condyloid  foramina  is  too  much  broken  to  show  them  dis- 
tinctly.    There  are  no  post  glenoid  foramina.    The  stylomastoid 
has  its  usual  position,  and    forms   a    deep   groove   between    the 
mastoid  and  paroccipital  process.     There  is  another  foramen  of 
considerable  size  which  opens  backwards  and  downwards  upon 
the  posterior  wall  of  this  process.     This  foramen   appears  to  be 
peculiar,  and  is  not  represented  in  any  of  the  modem  Carnivores. 
The  brain-case  is  very  small  in  proportion  to  the  size  of  the 
skull.     While  the  skull    is  considerably  larger  than  that  of  the 
sea-lion,  the  actual  capacity  of  the  cranial  cavity  is  less  than  one- 
third  as  great.     Its  walls  are  remarkably  thick.     The  cerebellum 
was  entirely  uncovered  by  the  cerebral  lobes,  and  the  tentorium 
was  very  little,  if  any,  ossi- 
fied.   The  cerebral  cavity 
shows  that  there  were  at 
least  two  longitudinal  or 
suprasylvian     con  vol  u- 
k  tions,    much    as    in     the 
"  more   primitive  carnivor- 
ous brain.     There   is  no 
satisfactory  evidence  of  a 
Fig.,.   Pairia/iiu /iT«x.   Skull,  oeeipiial  view,    crucial  sulcus.     The  cere- 
XDiiunisiu.  bellum  was  relatively 

large,  and  the  walls  of  its 
cavity  are  unusally  thick.  The  roof  is  marked  by  a  deep  longi- 
tudinal furrow  for  the  lodgment  of  the  vermis  of  the  cerebellum. 
The  lower  jaw  partakes  of  the  nature  of  the  skull,  and  is 
remarkably  heavy  and  robust.  The  horizontal  rami  are  short  and 
deep.  The  symphysis  is  rather  short,  and  the  chin  abruptly 
rounded.  The  last  molar  is  placed  close  against  the  base  of  the 
coronoid  process,  which  rises  rapidly  and  does  not  overhang  the 
condyle.    The  masseteric  fossa  is  wide  and  deep  ;  the  condyles, 
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which  are  placed  low,  have  great  transverse  extent  and  a  scroll- 
iike  pattern,  as  in  the  cats.  The  angle  is  wet)  rounded  and  little 
produced,  as  in  Oxyana.  The  inferior  dental  canal  is  large  and 
situated  below  the  level  of  the  tooth  line.  The  inferior  border  of 
the  jaw  is  nearly  straight. 

The  dentition  is  but  very  little  known,  and  our  material  does 
not,  unfortunately,  throw  very  much  light  on  the  subject.  From 
Leidy's  type  specimen  of  P.  ulta  the  number  of  molars  and  pre- 
molars in  the  lower  jaw  was  determined  to  be  five,  of  which  three 
have  been  considered  Pms.  and  two  Ms.  There  were  either  four 
or  five  teeth  in  the  upper  jaw  belonging  to  this  series.  I  am 
inclined  to  the  opinion  that  there  were  only  four,  of  which  three 
were  Pms.  and  one  M.  Although  the  roots  of  the  first  two  pre- 
molars above  are  preserved  in  the  fragment  of  maxillary  attached 
to  the  skull,  it  is  difficult  to  determine  whether  the  first  one  was 
single  or  double  rooted.  Now  in  Oxyana  there  are  four  Pms.  and 
two  Ms.  in  the  upper  jaw,  of  which  the  first  Pm.  is  single  rooted 
and  the  last  M.  is  transverse  to  the  long  axis  of  tKe  jaw.  In 
Patrio/eiis  the  last  tooth  is  not  transverse,  and  if  Palriofelis 
is  descended  from  Oxytena  directly,  which  I  think  the  evidence 
demonstrates  beyond  question,  the  last  upper  tooth  of  Patriofelis 
must  represent  a  single  molar,  since  it  would  have  been  manifestly 
impossible  for  the  transverse  tooth  to  become  again  longitudinal. 
The  transverse  position  is  the  first  step  in  its  disappearance.  In 
the  same  way  it  may  be  determined  that  if  the  first  Pm.  is  single 
rooted  it  represents  the  first  Pm.  of  Oxyccna,  and  if  two  rooted  it 
represents  the  second  Pm..  in  which  case  there  would  therefore 
be  only  four  teeth  behind  the  canine.  In  our  specimen  it  has 
the  appearance  of  being  two  rooted,  and  I  therefore  consider  the 
formula  to  be  I.  \^  C.  \,  Pm.  |,  M.  5. 

The  structure  of  the  last  upper  tooth  of  Patriofelis  is  not 
distinctly  shown  in  our  specimen  on  account  of  the  extreme  wear 
of  the  crown  ;  enough  is  preserved,  however,  to  show  that  it  had 
a  we  11 -developed  sectorial  structure.  The  para-  and  metacones 
are  apparently  completely  fused  so  as  to  form  an  anterior  blade, 
the  posterior  blade  being  furnished  by  the  prolongation  of  the 
heel,  as  in  Oxymna  and  Hyatwdon.  If  there  were  an  internal 
cusp  in  the  unworn  tooth  it  must  have  been  small.    There  is 
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another  upper  tooth  in  the  collection  from  another  individual, 
which  I  take  to  be  either  a  first  molar  or  the  last  premolar.  It 
repeats  the  structure  of  the  tooth  just  described,  with  the  excep- 
tion that  the  anterior  blade  is  relatively  larger.  It  has  three 
roots,  of  which  two  are  anterior  and  one  posterior,  and  the 
internal  cusp  was  rudimentary  or  wanting.  The  structure  of  the 
anterior  teeth  is  entirely  unknown.  The  canines  were  large 
and  powerful,  and  there  were  probably  three  incisors  above. 
The  outer  one,  judging  from  its  alveolus,  was  considerably 
enlarged. 

A  fragmentary  specimen  of  a  lower  jaW  in  our  collection  shows 
that  there  were  but  two  pairs  of  incisors  below.  These  are 
crowded  in  such  a  way  that  the  median  one  has  a  position  almost 
immediately  in  advance  of  the  outer  one  ;  the  canine  was  large 
and  slightly  compressed  laterally.  The  anterior  (second  ?)  pre- 
molar is  placed  very  obliquely  to  the  tooth  line  ;  it  has  a  simple 
crown  and  two  roots.  The  third  is  likewise  two  rooted,  but  the 
crown  is  not  preserved.  The  fourth  premolar  is  the  largest  of 
the  series  ;  its  crown  consists  of  a  single  principal  cone,  to  which 
are  added  an  anterior  and  posterior  basal  cusp.  Of  these  the 
posterior  or  talon  is  the  larger,  and  there  is  some  indication  of  a 
second  small  internal  cusp  to  this  part  of  the  tooth  ;  this  is 
suggested  by  the  breadth  and  thickness  of  the  talon  at  its  base  ; 
it  is  shown  in  Leidy's  type  of  P.  ulta.  The  crown  of  the  first 
lower  molar  is  broken  beyond  recognition,  but  if  we  are  to  judge 
from  Cope's  specimen  from  the  Wind  River,  as  well  as  from 
Leidy's  type,  it  has  a  structure  very  similar  to  the  corresponding 
tooth  of  OxyiEna,  with  a  more  reduced  talon.  The  last  molar  of 
the  lower  series  is  not  preserved  in  any  of  our  specimens.  It  has, 
however,  been  described  by  Marsh,  and  agrees  so  perfectly  with 
the  tooth  figured  by  Cope,  as  well  as  that  of  Leidy's  type,  that  its 
structure  may  be  regarded  as  fully  determined.  The  whole  tooth 
bears  a  striking  resemblance  to  the  sectorial  of  the  cat. 

Vertebb*:,  Ribs,  and  Sternum. — Almost  the  entire  vertebral 
column  is  preserved  in  our  best  specimen  of  Patriofelis.  Counting 
from  the  sacrum  forwards  there  were  sixteen  vertebrie  in  position, 
so  that  there  is  no  chance  for  error  as  regards  this  much  of  the 
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doTso-lumbar  series.  Of  this  number  six  arc  lumbar  and  the 
remaining  ten  are  dorsal.  As  there  are  thirteen  ribs  of  one  side 
present  in  this  same  specimen,  it  is  evident  that  there  are  at  least 
three  dorsals  missing.  1  have  therefore  added  these  three  ver- 
tebrse  from  another  individual.  There  may  have  been  one  or  two 
more,  but  I  am  led  to  believe  that  the  number  thirteen  is  approxi- 
mately correct.  This  is  the  number  usually  found  in  the  cats, 
but  in  the  seals  there  are  fifteen,  and  in  the  sea-otter  there  are 
fourteen  dorsals. 

The  Altai. — The  general  form  of  the  atlas  more  nearly  resem- 
bles that  of  the  felines  than  any  other  of  the  existing  Camivora. 
This  is  especially  seen  in  its  vertical  flattening,  in  marked 
contrast  with  the  high  arch  and  great  vertical  diameter  of  the 
neural  canal  of  the  sea-lion  and  sea-otter.  Although  the  trans- 
verse processes  are  somewhat  damaged  in  the  single  specimen 
which  we  possess,  yet  it  is  evident  that  they  had  a  considerable 
lateral  expansion,  and  are  placed  relatively  high  up  on  the  sides 
of  the  bone,  as  in  the  cat,  and  not  at  its  base,  as  in  the  sea-lion 
and  sea-otter.  In  many  of  the  Camivora  the  transverse  processes 
have  a  very  marked  backward  direction,  but  this  does  not  seem 
to  have  been  the  case  in  Patrio/elis.  There  is  a  strong  ridge 
occupying  the  upper  anterior  surface  of  the  transverse  process, 
which,  so  far  as  I  am  at  present  aware,  is  peculiar  to  Patriofetis. 

The  way  in  which  the  vertebral  artery  pierces  the  transverse 
process  of  the  atlas  in  the  different  groups  of  the  Camivora  is 
subject  to  considerable  variation,  as  well  as  the  form  and  direc- 
tion of  the  transverse  processes  themselves,  and  in  some  of  them, 
at  least,  these  features  are  highly  characteristic.  In  all  of  the 
Felidse  which  I  have  had  the  opportunity  of  studying,  the  canal 
pierces  the  transverse  process  at  its  extreme  posterior  edge,  where 
it  is  thickened  and  joins  the  body  of  the  bone.  The  superior 
edge  of  this  posterior  border  slightly  overhangs  the  inferior  edge. 
The  process  itself,  moreover,  in  its  fore  and  aft  extension,  is  more 
or  less  parallel  with  the  long  axis  of  the  neural  canal.  This 
character  appears  to  be  very  constant  in  the  Felidae,  and  so  far 
as  we  know  the  structure  of  the  atlas  in  the  more  generalized 
Nimravidse.  itistrue  of  them  also.  In  the  Canidas,  upon  the  other 
hand,  the  foramen  for  the  vertebral  artery  is  situated  well  in 
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advance  of  the  posterior  border  of  the  process,  and  instead  of 
having  a  fore  and  aft  direction,  as  in  the  cat,  pierces  the  process 
almost  vertically  from  above.  In  the  Viverridse  and  Hyieoids 
the  position  of  the  foramen  is  very  much  as  in  the  cats.  There 
is,  however,  an  important  difference  between  these  two  families 
and  the  felines  in  the  character  of  the  canal  where  the  artery 
enters  the  suboccipital  foramen  in  the  anterior  part  of  the  atlas. 
The  difference  consists  in  the  formation  of  a  bony  bridge  in  this 
situation  which  gives  to  the  suboccipital  foramen  a  double  opening 
in  the  hyaenas  and  civets,  whereas'  it  is  single  in  the  cats.  It 
is  interesting  to  note,  however,  that  in  Haphphotieus  the  sub- 
occipital foramen  has  a  double  opening,  as  in  the  Viverridje 
and  Hyeenidfe.  Among  the  bears  and  mustelines,  the  lower  edge 
of  the  posterior  border  of  the  process  is  extended  backwards 
considerably,  and  the  upper  surface  of  the  process  is  marked  by 
a  strong  ridge.  This  ridge  corresponds  to  the  superior  lip  of 
the  posterior  border  of  the  transverse  process  in  the  cat.  In  the 
more  typical  seals  the  vertebral  foramen  is  greatly  enlarged, 
while  in  the  sea-lion  it  is  of  more  normal  proportions,  and  its 
arrangement,  as  well  as  that  of  the  transverse  process,  is  very 
much  as  in  the  bears. 

The  axis  does  not  offer  any  characters  of  unusual  importance. 
The  neural  spine  is  large  and  overhangs  the  posterior  zygapo- 
physes,  very  much  as  in  the  cats.  The  centrum  is  circular  in 
section  at  its  posterior  extremity,  and  not  depressed  and  oval  as 
in  the  cat.  Upon  its  inferior  surface  the  centrum  exhibits  a 
strong  keel,  much  more  pronounced  than  in  any  of  the  modern 
Carnivores.     The  odontoid  process  is  missing. 

In  the  succeeding  cervical  vertebras  the  centra  are  convex  in 
front  and  concave  behind.  They  present  a  circular  section  at 
their  extremities,  and  are  strongly  keeled  beneath.  The  neural 
spine  of  the  sixth  cervical  is  preserved,  and  indicates  a  propor- 
tionately greater  height  than  is  seen  in  any  of  the  cats.  The 
transverse  processes  are  not  sufficiently  preserved  to  admit  of 
description. 

The  dorsals,  as  already  stated,  are  very  probably  thirteen  in 
number,  and  in  the  anterior  part  of  the  region  have  relatively 
small  bodies,  with   well-marked  convex   surfaces  in   front  and 
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e  faces  behind.  This  convexity  and  concavity  gradually 
decreases  towards  the  posterior  part  of  the  region  until  in  the 
lumbars  the  central  faces  are  nearly  plane.  In  a  like  manner  the 
centra  increase  rapidly  in  size  posteriorly.  The  neural  spines 
are  not  preserved,  and  their  relative  lengths  cannot  be  deter- 
mined, but  judging  from  their  roots  they  are  relatively  high  and 
strong,  as  in  the  cats.  The  anterior  and  posterior  zygapophyses 
are  flattened  oval  facets  which  are  directed  upwards  and  down- 
wards in  the  anterior  ten  of  the  series.  The  postzygapophyses 
of  the  tenth,  however,  become  abruptly  rounded  or  cylindrical, 
and  are  received  into  corresponding  grooves  in  the  succeeding 
vertebra.  In  the  remaining  dorsals,  as  well  as  the  lumbar  series, 
these  articular  processes  become  further  complicated  by  Che  forma- 
tion of  a  double  tongue  and  groove,  a  character  which,  so  far  as 
I  am  now  aware,  is  not  found  in  any  other  carnivorous  or  creo- 
dont  mammal.  In  the  postzygapophyses  the  groove  is  superior 
and  the  cylindrical  part  inferior,  while  in  the  anterior  zygapo- 
physes this  order  is  reversed.  At  the  point  where  the  zygapo- 
physes change  their  character  so  abruptly,  metapophyses  and 
anapophyses  appear  and  are  well  developed  from  this  backwards. 
It  is  moreover  at  this  point  that  the  transverse  process  for  the 
articulation  of  the  tuberculum  of  the  rib  disappears,  and  the 
neural  spine  changes  from  a  backward  to  a  forward  direction. 

The/umiars,  six  in  number,  have  large  plane-faced  centra,  with 
a  strongly  developed  inferior  keel,  which  gives  to  them  a  some- 
what trihedral  form.  The  neural  spines  are  strong  and  unusually 
broad,  especially  those  of  the  last  three  vertebrae.  The  distal 
ends  of  the  spines  of  the  anterior  three  vertebrce  are  more  or  less 
thickened  and  tuberous.  All  the  lumbars  have  well-developed 
transverse  processes,  as  well  as  anapophyses  and  metapophyses. 

The  saeruM  is  made  up  of  three  vertebrae,  of  which  two  unite 
with  the  ilia  at  the  sacro-iliac  synchondrosis.  The  bone  is 
relatively  broad  and  heavy,  in  keeping  with  the  large  size  of  the 
lumbars  in  advance  of  it,  and  the  jrowerful  tail  behind.  The 
neural  spines  are  present,  although  smaller  in  every  way  than 
those  of  the  lumbar  series. 

The  /(ij7  is  well  nigh  complete,  and  consists  of  twenty-eight 
caudals.     The  proximal  ones  are   large  and  strong,  with  well- 
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developed  transverse  processes  and  complete  articular  processes. 
The  neural  canal  and  articular  processes  cease  at  the  tenth  from 
the  sacrum,  after  which  they  present  the  pattern  usually  seen  in 
the  caudal  region  of  the  long-tailed  Caniivora.  There  were 
numerous  chevron  bones,  but  none  of  them  have  been  pre- 
served. 

The  Ribs. — As  already  remarked  there  are  thirteen  ribs  of  one 
side  preserved,  together  with  numerous  fragments  of  those  of  the 
other  side.  As  this  number  agrees  so  well  with  the  number  of 
dorsals  I  am  persuaded  to  believe  that  there  cannot  have  been 
more  than  one  or  two  pairs  more  than  this  number  at  the  very 
utmost.  The  first  rib  is  somewhat  remarkable  for  its  shortness 
and  stoutness,  together  with  the  unusual  size  of  its  articular 
processes.  It  is  considerably  flattened,  as  are  the  succeeding 
three,  after  which  ihey  become  more  and  more  rounded.  The 
last  three  have  no  tubercula,  and  articulate  directly  with  the 
bodies  of  the  dorsals. 

The  Sternebra:. — There  are  six  sternal  bones  preserved  in  the 
more  complete  skeleton.  These  resemble  the  corresponding 
bones  of  the  sea-lion  more  than  those  of  the  felines  in  their  rela- 
tive robustness  and  greater  breadth.  They  are  moreover  much 
shorter  than  in  any  of  the  fissiped  Carnivora. 

Fore  Limb. — The  fore  limb  of  Patriofelis  differs  materially  from 
that  of  the  fissiped  Carnivora  in  the  proportions  of  the  various 
segments.  The  scapula,  humerus,  and  ulna  are  of  about  equal 
length,  while  the  radius  and  manus  also  compare  very  closely  in 
this  respect.  In  the  fissiped  Carnivora,  on  the  other  hand,  the 
scapula  is  very  generally  shorter  than  either  the  humerus  or  ulna, 
the  length  of  the  ulna  equals,  or  may  exceed  that  of  the  humerus, 
and  the  length  of  the  radius  is  always  greater  than  that  of  the 
manus.  In  the  Pinnipedia  the  proportionate  lengths  of  the  com- 
ponent segments  are  again  different.  The  scapula  is  always  longer 
than  the  humerus,  the  ulna  is  longer  than  the  scapula,  and  the 
manus  is  again  longer  than  the  ulna.  One  of  the  chief  peculiari- 
ties of  the  fore  limb  of  the  seal  consists  in  the  enlargement  of  the 
scapula  and  the  elongation  of  the  manus.     In  this  respect,  thcre- 
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fore,  the  fore  limb  of  Patriofelis  is  more  Hke  that  of  the  seals 
than  the  laod  Carnivores. 

The  scapula  is  relatively  longer  and  broader  than  that  of  the 
cats,  dogs,  or  bears.  The  prominent  spine  divides  the  external 
surface  in  such  a  manner  that  the  greatest  breadth  of  the  two 
fosse  are  about  equal,  whereas  the  greatest  breadth  of  the  infra- 
spinous  fossa  in  the  cat,  dog  and  bear,  always  exceeds  that  of  the 
supra-spinus  fossa.  In  the  Otariidse,  at  least  among  the  seals,  it  is 
the  supra-spinous  which  is  the  larger. 

The  head  of  the  scapula  presents  a  rather  shallow  pyriform 
glenoid  cavity,  and  is  joined  to  the  body  of  the  bone  by  an 
exceedingly  short  neck.  As  a  result  of  this  arrangement  the 
acromion,  which  is  unusually  large,  overhangs  the  shoulder  joint 
to  a  greater  extent  than  is  seen  in  any  of  the  recent  genera.  The 
tubercle  for  the  attachment  of  the  long  head  of  the  biceps  is  well 
developed,  and  occupies  its  usual  position  on  the  dorsal  or 
external  portion  of  the  neck  on  the  coracoid  side.  The  coracoid 
process  is  of  moderate  proportions,  and  is  rather  obtuse,  as  in  the 
bears  and  dogs,  differing  in  this  respect  from  the  cats,  in  which 
it  is  produced  and  pointed.  On  the  axillary  border,  at  the  point 
of  junction  of  the  head  with  the  body,  is  seen  a  well-marked 
roughened  depression  for  the  tendinous  origin  of  a  part  of  the 
teres  minor.  The  spine  is  large  and  prominent,  and  is  terminated 
proximally  by  a  remarkably  well -developed  acromion.  To  this  is 
added  a  large  overhanging  metacromion,  whose  dimensions 
greatly  exceed  that  of  the  feline  scapula,  in  which  it  is  best 
developed  of  all  the  Camivora.  The  glenoid  or  axillary  border  is 
thickened  and  raised  above  the  general  level  of  the  infra-spinous 
fossa,  and  towards  its  posterior  termination  shows  a  relatively 
small  though  distinct  area  for  the  origin  of  the  teres  major. 
This  area  is  unusually  large  in  the  bears  and  seals. 

The  humerus  is  remarkable  for  the  enormous  development  of 
the  deltoid  crest,  the  great  prominence  of  the  supinator  ridge, 
as  well  as  the  lateral  flattening  of  the  shaft.  The  bone  is  rela- 
tively short  and  robust,  not  exceeding  the  scapula  or  ulna  in 
length,  and  the  shaft  is  moderately  bent.  The  head  is  small, 
laterally  compressed,  and  its  articular  surface  is  prolonged  back- 
wards so  as  to  overhang  the  posterior  border  of  the  shaft  to  an 
unusual  degree. 
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The  bicipital  groove  is  single,  deep  and  narrow,  the  tuber- 
osities are  quite  prominent  and  robust,  and  are  deeply  marked  for 
ligamentous  attachment.  The  greater  tuberosity  rises  above  the 
level  of  the  articular  surface,  and  is  somewhat  compressed  from 
side  to  side,  having  a  very  slightly  oblique  direction  to  the  long 
axis  of  the  head.  This  is  more  pronounced  in  the  cat,  and 
becomes  almost  transverse  in  the  sea-lion.  The  deltoid  crest  is 
almost  as  prominent  as  it  is  in  the  sea-lion,  and  occupies  at  least 
five-eighths  of  the  entire  length  of  the  bone.  In  this  particular 
the  humerus  differs  markedly  fiom  that  of  all  the  land  Camivura 
and  approaches  that  of  the  seal.  The  distal  portion  of  the  bone 
shows  a  powerful  supinator  ridge,  and  deep  and  well-marked  anti- 
cubital  and  anconeal  fossse.  There  is  apparently  no  super- 
trochlear  foramen,  but  a  large  en tepi condylar  foramen  is  present. 
The  trochlea  is  relatively  broad,  and  the  outer  margin  is  thin  and 
produced  downward  almost  as  far  as  the  inner  border.  The 
anterior  face  of  the  articular  surface  is  convex  on  the  outer  side, 
and  is  received  into  the  cup-shaped  head  of  the  radius.  It  is  not 
so  convex  as  in  the  cat  but  is  more  like  that  of  the  sea-lion.  A 
large  part  of  the  trochlea  is  occupied  by  the  head  of  the  radius, 
so  that  pronation  and  supination  must  have  been  somewhat 
limited. 

The  ulna  is  a  strong  bone,  and  is  remarkable  chiefly  for  the 
length  of  its  olecranon  process.  In  this  respect  it  exceeds  any 
of  the  modem  Camivora.  In  the  dog  and  black  bear  the 
olecranon  is  only  about  loj^  per  cent,  of  the  entire  length  of  the 
ulna;  in  the  puma  it  is  about  laj^  per  cent.;  in  the  sea-lion  it  is 
about  i7>^  per  cent.;  while  in  Patriofelis  it  is  nearly  24?^  per 
cent.  The  posterior  wall  of  the  sigmoid  cavity  is  elevated  more 
than  is  usual  in  the  Camivora,  as  is  also  the  case  with  the  coro- 
noid  process.  The  shaft  is  laterally  flattened  and  deeply  grooved 
upon  the  outside.  There  is  also  a  shallower  groove  found  upon 
the  inside.  The  shaft  is  deepest  at  the  coronoid  process  by 
reason  of  a  considerable  backward  curve,  which  it  makes  in  this 
situation.  The  distal  end  is  fashioned  into  a  short,  though  stout, 
styloid  process  which  articulates  with  the  cuneiforme. 

The  radius  is  short  and  robust.  Its  head  is  oval  in  section,  and 
covers  a  large  part  of  the  humeral  trochlea.     It  is  probable  that 
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the  movements  of  pronation  and  supination  were  more  or  less 
limited.  The  distal  end  of  the  bone  is  considerably  expanded, 
but  it  does  not  exhibit  the  deep  tendinal  sulci  which  are  seen  in 
the  modern  Fissipedia.  In  this  respect  it  is  more  like  that  of  the 
sea-lion.  It  also  shows  a  tendency  towards  the  distal  flattening 
of  the  shaft,  a  feature  so  conspicuous  in  the  radius  of  the  sea-lion. 
The  distal  articular  surface  is  relatively  small,  and  does  not  show 
separate  facets  for  scaphoid  or  lunar,  as  one  would  be  led  to 
infer. 

The  Mantis. — The   carpus  of  Palnofelis  is  like  that  of  the 
other   Creodonta,  in  that  the  scaphoid,  lunar  and  centrale  are 
free.    The  scaphoid  has  about  the  same  proportions  and  the  general 
form    of  that    of  the   cat,  if   the 
lunar  and  centrale  were  removed. 
Proximally  it  shows  a  single  con- 
vex facet  for  articulation  with  the 
radius.      Laterally    it    is    applied 
very  closely  to   the   lunare   by  a 
nearly  vertical  facet,  the  proximal 
surface  of  the  two  bones  forming 
a  continuous  convex  surface.     It 
is  owing  to  this  fact  that  the  distal 
articular    surface   of    the    radius 
exhibits  but  a  single  facet.     Dis- 

tally  but  two  facets  can  be  distin-         jj^^    Pairit/nh /mi.   Righi 
guished,  one  for  the    trapezium,      ■"■"■".^■""■■rJii"- 
and  another  for  the  trapezoid  and 

centrale.  That  for  the  trapezium  is  the  larger  of  the  two,  in  con- 
sequence of  the  abnormally  large  size  of  this  latter  bone. 

The  lunare,  as  stated  above,  is  strongly  convex  from  before 
backwards  on  its  proximal  aspect,  and  is  closely  applied  to  the 
scaphoid.  Below  it  is  strongly  saddle-shaped,  and  articulates 
with  the  magnum,  centrale  and  unciforme.  It  joins  the  cunei- 
forrae  by  a  moderately  well-defined  facet. 

The  eunei/orme  is  relatively  large,  and  resembles  the  corre- 
sponding bone  in  the  carpus  of  the  bear.  It  presents  a  strong 
lateral  process,  which,  when  the  bone  is  placed  in  its  natural  posi- 
tion on  the  unciforme,  reaches  over  and  almost  touches  the  fifth 
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metacarpal.  The  facet  for  articulation  with  the  styloid  process 
of  the  ulna  is  a  wide,  transversely  extended  groove,  which  is 
separated  from  the  pisiforme  facet  by  a  high,  transverse  ridge. 
The  distal  surface  has  a  cup-shaped  facet  where  it  articulates 
with  the  unciforme. 

"Wic  pisi/orme  is  robust  and  has  a  rather  short,  expanded  tuber, 
which  is  very  rugose  for  tendinous  attachment.  Otherwise  this 
bone  closely  resembles  that  of  the  bear. 

The  unciforme  differs  from  both  that  of  the  bears  and  felines  in 
that  it  has  considerably  less  vertical  depth  in  proportion  to  its 
width.  The  cuneiforme  facet  is  less  vertical  than  in  these  forms, 
and  the  facet  for  the  lunar  is  more  on  the  summit  of  the  bone. 
Distally  there  are  two  facets  distinguishable,  which  serve  as 
points  of  articulation  for  metacarp.  IV  and  V. 

The  magnum  is  very  much  like  that  of  the  cat,  and  has  practi- 
cally the  same  relations  to  the  surrounding  bones.  It  is  excluded 
from  contact  in  front  with  the  scaphoid  by  the  intervention  of 
the  centrale.  The  broad  shelf-lilce  projection  upon  its  radial  side 
is  occupied  exclusively  by  the  centrale,  and  the  trapezoid  does 
not  overlap  it,  as  is  the  case  with  the  cats ;  in  this  respect  it  re- 
sembles the  bears  more  than  the  cats.  Distally  it  presents  a 
single  surface  for  articulation  with  metacarp.  111. 

The  centrale,  the  smallest  element  of  the  carpus,  is  somewhat 
irregularly  shaped,  and  articulates  with  the  following  bones : 
above,  its  principal  contact  is  with  the  scaphoid,  but  it  also 
touches  the  lunar ;  upon  the  ulnar  side  it  articulates  with  the 
magnum,  while  below  it  is  supported  by  the  magnum  and  trapezoid. 
Upon  the  radial  side  it  ts  more  or  less  wedge-shaped,  and  lies 
between  the  scaphoid  and  trapezoid.  In  the  coossified  scapho- 
lunar  of  the  cat  and  the  bear,  that  prominent  wedge  of  bone 
which  extends  down  upon  the  radial  side  of  the  head  of  the 
magnum,  and  rests  upon  the  ledge  of  this  latter  bone,  undoubt- 
edly represents  the  centrale. 

The  trapezoid  is  proportionately  small,  and  does  not  lap  over 
upon  the  magnum  as  it  does  in  the  cat.  It  is  apparently  not 
placed  so  high  in  the  carpus  as  usual  in  the  Carnivora,  and  there- 
fore does  not  permit  of  the  second  metacarpal  projecting  above 
the  level  of  the  others,  as  so  very  frequently  happens  when  the 
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bones  are  closely  articulated.  It  articulates  above  by  two  distinct 
facets  with  the  centrale  and  scaphoid,  and  upon  the  ulnar  side 
with  the  magnum  ;  upon  the  radial  side  with  the  trapezoid,  while 
below  it  supports  the  second  metacarpal.  It  has  essentially  the 
same  shape  as  in  most  of  the  fissiped  Camivora. 

The  trapesium  is  chieHy  remarkable  for  its  unusual  size.  It  is 
almost  equal  to  the  unciforme  and  greatly  exceeds  the  correspond- 
ing bone  in  the  carpus  of  the  modem  Fissipedia.  Above  it  has  a 
large  facet  for  articulation  with  the  scaphoid,  and  a  smaller  one 
by  which  it  articulates  with  the  centrale.  Upon  the  ulnar  side 
there  is  a  facet  for  articulation  with  the  trapezoid  and  the  inner 
side  of  metacarpal  II,  while  distally  there  is  a  rather  large  flat- 
tened articular  surface  by  which  it  supports  the  first  metacarpal. 
It  is  of  much  interest  to  note  that  in  its  size  and  general  form 
this  bone  of  Patriofelh  resembles  the  aquatic  Carnivores  much 
more  than  it  does  any  of  the  Fissipedia.  In  the  sea-lion  the 
trapezium  is  larger  than  the  uncifonne  ;  its  transverse  diameter 
is  almost  if  not  quite  equal  to  its  vertical  diameter ;  there  is  a 
large  facet  for  the  scapho-lunar  and  the  facet  for  articulation  with 
the  first  metacarpal  is  not  convex  from  side  to  side,  in  the 
Fissipedia,  on  the  other  hand,  the  vertical  diameter  is  always  the 
greatest,  the  facet  for  contact  with  the  scapho-lunar  is  relatively 
small,  and  the  facet  for  the  first  metacarpal  is  convex  from  side 
to  side.  Now  in  Patriofelis  the  greatest  diameter  of  the  trapezium 
is  transverse,  there  is  a  large  contact  with  the  scaphoid,  and  the 
facet  for  the  first  metacarpal  is  like  that  of  the  sea-lion.  The 
corresponding  bone  of  Oxyana  resembles  that  of  Patriofelis  very 
closely. 

Of  the  metacarpals  the  third  and  fourth  are  about  equal  in 
length  and  the  longest,  after  which  comes  the  second,  fifth  and 
first  in  the  order  mentioned.  In  the  matter  of  size  and  robust- 
ness of  the  shaft,  metacarpal  I  holds  the  first  place,  although 
there  is  some  reason  to  believe  thai  in  the  specimen  here  figured 
this  bone  is  slightly  pathological,  which  makes  it  appear  larger 
than  it  would  otherwise  be  if  such  were  not  the  case.  In  the 
bone  of  the  opposite  side  we  have  unfortunataly  only  the  proxi- 
mal end  preserved,  so  that  this  point  cannot  be  fully  determined. 
At  all  events  it  can  be  stated  that  metacarpals  1  and  V  were  well 
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developed  and  relatively  much  larger  and  stronger  than  in  the 
Fissipedia.  One  noticeable  feature  about  the  metacarpals  is  that 
the  interlocking  is  but  very  slightly  developed,  and  that  the  foot 
was  broad  and  the  toes  well  spread  apart,  which  would  lead  to 
the  conclusion  that  it  was  webbed.  The  distal  ends  of  the 
metapodials  all  possess  distinct  keels,  which  are  confined  to  the 
palmar  half  of  the  articular  surfaces.  The  dorsal  portion  of  these 
surfaces  present  that  peculiarly  distinctive  hemispherical  pattern 
so  characteristic  of  the  Fissipedia,  and  which  appears  to  be 
altogether  different  in  the  seals.  No  especial  mention  need  be 
made  of  the  phalanges,  further  than  to  state  that  they  are  rather 
broad,  depressed,  and  slightly  curved,  as  in  the  Fissipedia. 

The  bony  claws  differ  markedly  from  those  of  the  Fissipedia, 
in  that  they  are  not  laterally  compressed  and  pointed,  as  is  uni- 
versally the  case  in  this  group,  but  follow  the  pattern  of  the 
Creodonta  in  having  a  deep  cleft  at  their  distal  extremities.  So 
far  as  is  known,  this  character  appears  to  be  a  very  constant  one 
in  all  the  Creodonts,  and  is  one  of  the  features  by  which  they  can 
be  easily  recognized.  The  claws  in  Patriofelis  are  not  so  much 
depressed  as  they  are  in  other  Creodont  genera,  notably  Mesonyx, 
and  they  are,  moreover,  considerably  curved.  There  does  not 
appear  to  be  any  trace  of  the  bony  hood  or  sheath  enclosing  the 
base  which  is  developed  to  a  greater  or  less  extent  in  all  the 
modern  Fissipedia.  There  is  another  feature  of  the  claws  which 
is  worthy  of  note,  and  that  is  the  development  of  the  subungual 
I  process.  In  the  sea-lion  this  process  is  so  large,  especially  in  the 
fore  limb,  that  it  constitutes  the  greater  part  of  the  bone,  and 
there  is  but  the  faintest  trace  of  that  part  which  bears  the  corneous 
sheath  ;  yet  a  distinct  depression  upon  the  dorsal  surface  marks 
its  position.  The  subungual  process  is  not  so  large  in  the  three 
middle  digits  of  the  hind  foot,  and  the  bony  claws  are  well 
developed.  In  all  the  ungual  phalanges  there  is  a  large,  distinct 
foramen  (the  subungual  foramen)  which  pierces  the  process 
transversely.  This  is  more  marked  in  the  hind  than  the  fore 
foot.  In  the  Fissipedia,  on  the  other  hand,  the  subungual  pro- 
cess is  comparatively  small,  confined  to  the  posterior  part  of  the 
bone,  and  never  overshadows  the  true  bony  claws,  as  it  does  in 
the  seals.     Traces  of  the  subungual  foramen  exist,  but  they  are 
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minute  and  inconsiderable.  In  Palriofehs  the  subungual  process 
is  well  developed,  and  extends  forward,  beyond  the  middle  of  the 
under  surface  of  the  claw,  and  the  foramen  is  large  and  distinct, 
as  it  is  in  the  sea-lion.  In  this  respect  the  claws  of  Pairiofelis 
are  intermediate  between  those  of  the  Fissipedia  and  the 
Pinnipedia. 

Hind  Limb. — T\i^ pelvis  presents  a  number  of  marked  anatom- 
ical characters  which  are  apparently  not  found  in  any  of  the 
modem  Camivora  at  least.  The  ilium  is  well  developed,  and  in 
proportion  to  the  entire  length  of  the  pelvis  exhibits  about  the 
same  relative  length  as  in  the  dog,  cat  and  bear,  and  is  there- 
fore much  greater  than  in  the  sea-lion.  The  chief  peculiarity  of 
the  ilium  of  Patriofelis  is  its  very  unusual  shape.  It  may  be 
described  as  consisting  of  a  strong  trihedral  bar  of  bone,  the 
superior  border  of  which  is  expanded  into  a  broad  lamina  with  a 
concave  external  surface.  It  therefore  presents  three  distinct 
surfaces,  of  which  one  is  directed  internal,  one  upwards  and 
outwards,  and  the  other  downwards  and  outwards.  Of  the  two 
external  surfaces  the  upper  one,  which  served  for  the  fleshy 
origin  of  the  median  gluteal  muscle,  is  the  larger  and,  as  already 
stated,  very  concave.  The  inferior  external  surface  is  of  less 
extent,  and  does  not  present  any  especial  feature  of  interest 
further  than  to  indicate  a  rather  unusual  size  for  the  large 
gluteal  muscle.  The  anterior  end  of  the  ilium  is  thickened  and 
everted.  A  short  distance  in  front  of  the  acetabulum  is  seen  a 
prominent  roughened  area  for  the  tendinous  origin  of  the  rectus 
femoris.  The  acetabulum  is  rather  shallow,  and,  as  in  the  sea- 
lion,  the  roof  of  the  cavity  is  not  so  thick  and  strong  as  it  is  in 
the  fissiped  Carnivores.  It  has  a  broad  cotyloid  notch,  as  in  the 
dog. 

The  ischium  is  relatively  broad  and  flat,  with  a  prominent  and 
somewhat  elongated  spine.  There  is  little  or  no  thickening  of 
the  bone  at  its  posterior  end  to  form  the  ischial  tuberosities  as  in 
the  Fissipedia,  in  this  respect  resembhng  the  sea-lion.  The 
obturator  or  thyroid  foramen  is  large,  slightly  oval  in  form,  and 
the  two  pubes  ate  not  united  by  bone  at  the  pubic  symphysis, 
which  is  long.     The  anterior  edge  of  the  symphysis  lies  consider- 
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ably  behind  the  acetabulum  and  not  opposite  its  middle  as  in  the 
Fissipedia.  The  ilio- pectineal  eminence  is  prominent  and  inter- 
mediate in  size  between  that  of  the  dog  and  sea-lion. 

Hht  femur  is  large  and  powerful.  It  exceeds  the  tibia  both  in 
length  and  size.  The  globular  head  is  set  upon  the  shaft  by  a 
moderately  short  well -constricted  neck,  and  exhibits  a  slight  pit 
for  the  attachment  of  a  ligamentum  teres.  The  greater  trochanter 
is  strong  and  rises  to  a  level  with  the  head  of  the  bone.  It  is 
roughened  for  muscular  attachment,  and  has  a  deep  digital  fossa. 
The  lesser  trochanter  is  well  developed,  and  is  connected  with 
the  greater  trochanter  by  a  faint  though  well-curved  inter- 
trochanteric line.  As  in  all  the  Creodonts,  there  is  a  small 
though  distinct  third  trochanter.  In  its  upper  portion  the  shaft 
is  flattened  from  before  backwards,  but  in  its  lower  part  becomes 
more  cylindrical,  and  at  its  distal  extremity  is  especially  thick- 
ened. The  rotular  groove  is  well  developed  but  does  not  extend 
so  high  up  on  the  shaft  as  in  the  terrestrial  Carnivores.  In  the 
strictly  cursorial  forms,  such  for  example  as  the  Canidse,  the 
upper  extremity  of  the  rotular  groove  extends  to  a  point  in  front 
of  the  shaft,  much  higher  than  do  the  condyles  upon  the  opposite 
side  of  the  bone.  In  the  sea-lions  and  the  seals  in  general  the 
reverse  of  this  is  true.  In  Pairiofetis  they  are  about  equal  in 
this  respect.  The  condyles  are  not  flattened  from  before  back- 
wards as  in  the  sea-lion,  and  there  is  a  peculiar  thickness  of  the 
bone  where  they  join  the  shaft,  very  much  as  in  Hymnodon  and 
Oxyana.  Of  the  two  condyles  the  inner  one  is  slightly  the 
longer,  the  disparity  being  about  equal  to  that  seen  in  the  puma. 

The  pa/el/a  does  not  present  any  characters  of  unusual  import- 
ance. It  may  be  said  of  it,  however,  that  it  is  relatively  large  and 
rather  closely  resembles  that  of  the  fissiped  Carnivores. 

The  tidia  is  shorter  than  the  femur,  and  is  in  every  way  more 
slender  and  delicate.  If  the  length  of  the  femur  be  expressed  by 
lo,  that  of  the  tibia  would  be  8  or  thereabout.  The  head  of  the 
bone  is  relatively  broad  with  a  moderately  well -developed  spine. 
The  cnemial  process  is  not  so  prominent  as  it  is  in  either  the  dog 
or  the  puma,  but  it  is  thicker  and  extends  down  the  shaft  for  a 
greater  distance.  It  is,  however,  much  better  developed  than  it 
is  in  the  sea-lion,  in  which  it  may  be  said  to  be  almost  entirely 
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absent.  The  distal  end  of  the  bone  exhibits  a  strong  internal 
malleolus,  and  an  articular  surface  which  shows  but  the  faintest 
trace  of  that  division  into  tongue  and  groove  so  highly  character- 
istic of  the  higher  Camivora.  The  surface  is  directed  strongly 
outwards. 

The  fibula  is  unusually  stout,  quite  as  much  so  as  in  the  sea- 
lion,  but  there  is  no  tendency  to  bony  union  with  the  tibia,  as  in 
the  seals.  The  proximal  end  is  considerably  expanded  and 
roughened  for  muscular  attachment.  The  shaft  is  straight,  nearly 
cylindrical  and  expanded  into  a  distal  extremity.  When  the  tibia 
and  fibula  are  articulated  and  the  femur  placed  in  position  the 
fore  and  aft  plane  of  the  proximal  extremity  of  the  tibia  is  directed 
slightly  inwards  towards  the  body,  while  the  same  plane  of  the 
distal  extremity  is  directed  somewhat  outwards.  It  results  from 
this  that  the  tibia  has  a  decided  twist,  which  causes  a  distinct 
outward  rotation  of  the  foot.  In  the  sea-lion  this  torsion  of  the 
tibia  is  ver)'  prominent,  which  together  with  certain  modifications 
of  the  tarsus  does  not  permit  the  foot  to  be  moved  in  a  line  with 
the  long  axis  of  the  body,  and  gives  to  the  animal  that  very 
peculiar  and  awkward  gait  upon  the  land.  In  the  terrestrial 
Camivora,  on  the  other  hand,  there  is  no  torsion  of  the  tibia 
visible,  and  the  foot  moves  freely  in  the  direction  of  the  long  axis 
of  the  body.  This  matter  will  again  be  discussed  when  we  come 
to  speak  of  the  probable  habits  of  PatrioftUs. 

The  pes  presents  a  number  of  interesting  characters.  It  is 
short  and  spreading  in  contradistinction  to  the  narrow,  elongated, 
compressed  type  of  the  more  typical  cursorial  Carnivora.  The 
astragalus  is  very  primitive  in  that  the  trochlea  is  but  faintly 
indicated,  and  the  head  is  placed  upon  the  body  in  a  very  oblique 
position.  If  the  fibular  facet  be  taken  to  indicate  a  fore  and  aft 
direction,  then  the  head  projects  inwards  at  an  angle  of  45°  or 
thereabout.  It, is  nearly  as  great  as  it  is  in  the  sea-lion,  and  very 
much  greater  than  in  any  of  the  terrestrial  Carnivora.  The  neck 
is  notably  short  and  stout,  and  its  constriction  much  less  pro- 
nounced than  is  usually  the  case.  The  tibia  and  fibular  facets 
form  nearly  a  right  angle  at  their  point  of  junction,  whereas  in 
the  sea-lion  it  is  an  obtuse  angle,  and  in  the  Fissipedia  it  is  an 
acute  angle.     The  trochlea  or  tibial  facet  is  rather  short  from 
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before  backwards,  slightly  prolonged  upon  the  neck,  as  in  the 
seals  and  Hoplophoneus,  and  with  a  rather  prominent  antero-exter- 
nal  angle,  but  nut  so  great  as  in  the  sea-lion.     There  is  a  large  and 
distinct  astragalar forannen  which  is  placed  at  the  posterior  termi- 
nation and  a  little  to  the  outer  side  of  the  trochlea.     This  foramen, 
as  is  well  known,  is  highly  character- 
istic of  the  primitive  forms  of  many 
orders  of  mammals,  and  it  is  of  especial 
interest  to   note  that  the  seals  are 
among  the  very  few  living  forms  in 
which  it  has  been  retained.    It  is  also 
present,  though  small,  in  the  Miocene 
genus  Hoplophoneus.    The  calcaneal 
facet  is  rather  flat  from  before  back- 
wards, as  in  the  sea-lion  and  Hoplo- 
phoneus, and  does  not  have  the  deep 
saddle  shape  as  in   the   Fissipedia. 
It  is  separated  from  the  sustentacular 
facet    by   a    moderately    deep,    wide 
groove.     The  sustentacular  facet  has 
its  usual  position  but  displays  some 
jfigSi  po,  «  o«iubJ«=.  characters  peculiarly  its  own.     It    is 

continuous  with  the  navicular  facet 
by  a  narrow  band  around  upon  the  inner  side  of  the  head, 
whereas  in  all  the  other  forms  in  which  these  two  facets  are 
united  it  is  always  upon  the  outer  or  fibular  side  of  the  head. 
The  facet  for  the  navicular  is  oval  and  flattened  from  above 
downwards.  While  it  articulates  with  the  cuboid  as  well  as  the 
navicular,  this  articular  surface  is  not  divided. 

The  calcaneum  has  a  short,  stout  tuber,  somewhat  laterally 
compressed  beneath  the  astragalar  facet,  but  produced  into  a  thick 
more  or  less  rounded  tuberosity  at  its  posterior  extremity.  The 
tuber  is  relatively  much  shorter  than  in  any  of  the  terrestrial 
Carnivores  and  approaches  that  of  the  sea-lion.  The  character- 
istic shortness  of  the  heel  in  the  seals  is  not  due  so  much  to  the 
absolute  brevity  of  the  bony  process  as  it  is  to  the  unusual  back- 
ward prolongation  of  the  astragalar  facet,  and  there  is  in  conse- 
quence a  high  degree  of  mobility  of  this  latter  bone  upon  the 
calcaneum.     The  astragalar  facet   is  rather  flat,  and  is   not  so 
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steeply  arched  as  in  the  dog,  cat,  or  bear.  It  displays  a  more 
gentle  curve,  and  spreads  back  further  upon  the  tuber,  as  in 
Hoplopkoneus  and  the  sea-lion.  The  sustentacular  facet  is  small, 
circular,  and  does  not  become  continuous  with  the  cuboidal 
facet,  as  is  the  case  in  the  sea-lion.  The  facet  for  the  cuboid  is 
oval,  cup-shaped,  and  the  an tero -external  angle  is  produced  in 
such  a  manner  as  to  give  it  a  marked  obliquity  in  conformity  with 
the  peculiar  shape  of  this  latter  bone.  There  is  a  broad,  thick, 
ledge-like  process  upon  the  outside  and  near  the  distal  end,  which 
has  generally  been  accepted  as  a  mark  of  a  plantigrade  gait.  In 
the  human  foot  this  process  serves  for  the  attachment  of  the 
annular  ligament,  and  is  deeply  grooved  for  the  passage  of  the 
long  and  short  peroneal  tendons.  It  is  of  much  greater  siie  in 
the  calcaneum  of  Patriofelis  than  in  that  of  the  bear.  It  is  also 
large  in  the  sea-lion. 

The  cuboid  is  a  highly  characteristic  bone  in  the  tarsus  of 
Patriofelis.  Proximatly  it  has  two  facets  separated  by  a  distinct 
an  tero- posterior  ridge,  one  of  which  is  for  the  astragalus  and  the 
other  for  the  calcaneum.  If  the  bone  be  held  In  a  vertical  posi- 
tion, the  facet  for  the  calcaneum  is  wholly  upon  the  outer  side,  and 
forms  the  external  boundary  of  the  bone,  but  as  the  cuboid  is  not 
placed  vertically  in  the  tarsus  the  facet  is  directed  upwards  and 
outwards  when  the  bone  is  in  its  natural  position.  This  great 
obliquity  of  the  calcaneal  facet  is  very  unusual,  and  is  not  found 
in  any  of  the  living  forms  except  the  seals  and  the  South  Ameri- 
can musteline  genus  Gnlictis.  In  neither  of  them,  however,  is  it 
so  highly  developed  as  in  Patriofelis.  Distally  there  is  a  large 
concave  facet  which  supports  the  fourth  and  fifth  digits.  Inter- 
nally it  articulates  by  a  single  facet  with  the  astragalus  and  ecto- 
cuneiforme.  The  naiHcular  presents  the  usual  form  found  in  the 
Camivora,  and  does  not  call  for  especial  mention.  The  cuneiforme 
bones,  moreover,  display  the  usual  pattern  of  the  Fissipedia,  the 
internal  one  not  being  especially  enlarged,  as  in  the  seals. 

The  metapodials  are  five  in  number,  and  like  those  of  the  fore 
foot,  show  comparatively  little  interlocking.  They  are  shorter 
proportionately  than  in  the  dog  or  cat,  but  are  equally,  if  not 
more,  robust.  They  are  about  equal  to  those  of  the  black  bear 
in  length,  but  are  stouter  in  every  way.     The  fourth  is  the  longest 
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and  strongest  of  the  series,  after  which  comes  the  third,  second, 
fifth  and  first,  in  the  order  named.  They  all  possess  distinct 
keels  and  globular- shaped  heads  upon  their  distal  extremities. 
The  phalanges  resemble  those  of  the  fore  foot  in  their  form  and 
general  proportions,  with  the  exception  of  their  slightly  greater 
length.  The  bony  claws  are  all  Assured  at  their  extremities,  and 
the  subungual  processes  and  foramina  are  well  developed. 

There  yet  remain  to  be  mentioned  in  connection  with  the 
limbs  two  bones  which,  although  they  were  not  found  in  position, 
give  every  evidence  of  \>f^x\g  ^radial  sesamoid  xaA  a  tihiale  {jt). 
The  radial  sesamoid  is  relatively  large,  and  is  located  at  the  inner 
extremity  of  the  scaphoid,  where  it  is  found  in  the  dog  and  bear. 
It  appears  to  be  altogether  absent  in  the  sea-lion.  It  is  com- 
pressed from  before  backwards,  and  is  slightly  hollowed  out  at 
its  distal  end.  The  tibiale  (?)  has  a  similar  shape  to  that  of  the 
radial  sesamoid,  but  is  not  so  large  and  not  so  much  flattened. 
It  articulates  by  a  very  distinct  facet  with  the  ento-cunei forme, 
very  much  as  in  the  dog,  and  not  apparently  with  the  ento-cunei- 
forme  and  navicular,  as  it  does  in  the  sea-lion,  in  which  it  is 
unusually  large. 

II. — Comparison  with  Other  Creodonts. 

A. — Comparison  with  Oxv«na. 

In  the  foregoing  description  very  little  mention  has  been  made 
of  the  nearly- related  genus  Oxyana.  The  species  of  this  genus, 
as  is  well  known,  have  been  found  so  far  only  in  the  older 
Wahsatch  deposits.  With  the  aid  of  the  materials  now  in  the 
Museum  Collections  I  am  able  to  give  a  comparative  statement  of 
the  more  important  characters  in  the  skeletal  structure  of  these 
two  genera.  The  species  upon  which  this  comparison  is  prima- 
rily based  is  Oxymna  lupina  Cope,  of  which  a  somewhat  fragmen- 
tary skeleton  was  collected  by  the  Museum  Expedition  into  the 
Big  Horn  Basin  in  1891. 

In  the  skull  of  Oxyiena  we  note  the  same  peculiarity  as 
regards  the  great  disparity  in  size  between  it  and  the  rest  of  the 
skeleton  seen  in  Patriofelis.    The  face  is  short,  the  muzzle  broad 
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and  truncated,  the  skull  much  constricted  behind  the  post- 
orbitals,  and  there  is  a  long  interval  between  the  postorbitals 
and  the  anterior  termination  of  the  brain  cavity.  The  sagittal 
crest  is,  moreover,  high  and  prominent  and  extended  well  for- 
ward in  advance  of  the  brain-case.  There  are  two  large  post- 
parietal  foramina  as  in  Pairiofelh,  and  the  glenoid  cavities  have 
anterior  and  posterior  glenoid  processes.  The  mastoid  and  par- 
occipital  processes  are  prominent,  and  there  is  evidence  of  the 
existence  of  the  same  peculiar  foramen  piercing  their  posterior 
wall  as  seen  in  Patriofelis.  In  the  lower  jaw  the  rami  are  relatively 
deep,  with  a  straight  inferior  border ;  the  chin  is  abruptly 
rounded,  the  symphysis  is  short,  the  condyles  well  extended 
transversely  and  scroll-like  in  pattern  ;  the  angle  is  rounded  and 
not  produced  into  a  hook,  and  the  coronoids  are  broad  and  high. 

In  the  teeth  some  important  differences  are  to  be  observed, 
which  separate  the  two  genera  very  sharply.  In  our  paper'  we 
made  the  statement  that  our  specimens  demonstrate  the  exist- 
ence of  three  incisors  in  the  lower  jaw.  This,  I  think,  is  an  error, 
for  I  cannot  discover  any  evidence  in  support  of  this  proposition. 
Cope  expressed  the  opinion  that  there  were  only  two  incisors  in 
the  lower  jaw,  and  I  see  no  evidence  for  a  contrary  view.  The 
dental  formula,  I.},  C.  f,  Pm.},M.  5,  shows  some  important  modi- 
fications as  to  the  number  of  teeth  in  the  molar  and  premolar 
series.  In  this,  Oxymna  is  the  more  primitive,  as  we  would  be  led 
to  infer  by  reason  of  its  being  the  older  genus  of  the  two.  Patrio- 
felis has  discarded  one  molar  from  the  upper  scries,  and  a  pre- 
molar from  both  the  upper  and  lower  series,  if  my  conclusions  are 
correct  in  regard  to  the  dentition.  The  last  lower  molar  has, 
moreover,  been  modified  into  a  true  sectorial  tooth,  consisting  of 
only  the  two  blades,  whereas  in  Oxyana  this  tooth  possesses  the 
internal  cusp  and  the  talon  as  well. 

In  the  vertebral  column  the  atlas  of  Oxyana  resembles  that  of 
Patriofelis  very  closely.  The  other  cervicals,  so  far  as  they  are 
known,  have  the  same  general  characters  as  those  of  Patriofelis. 
The  lumbars  do  not  apparently  have  as  highly  complex  zygapo- 
physes  as  those  of  the  Bridger  genus,  but  the  approach  in  this 

ill.  Anier  Mut.,  Vol.  IV,  1899, 


^yGoo'^lc 


154     Buiietin  American  Museum  of  Natural  History.     [Vol.  VI, 


direction  is  very  marked.  Oxyatta,  like  Patriofelis,  had  a  long 
and  powerful  tail,  the  sacrum  being  unknown. 

Of  the  fore  limb  the  scapula  is  somewhat  fragmentary,  but  the 
greater  part  of  both  heads  is  preserved.  The  glenoid  cavity 
has  the  same  general  form  as  in  Patriofelis  ;  as  in  this  genus, 
moreover,  the  neck  is  very  short,  the  spine  rising  almost  imme- 
diately behind  the  border  of  the  cavity.  The  spine  itself  is  con- 
siderably damaged,  so  that  the  question  of  the  acromion  and  the 
metacromion  cannot  be  determined,  but  if  we  are  to  judge  by 
the  great  similarity  between  the  heads  of  the  two  bones,  it  is 
highly  probable  that  a  metacromion  was  present.  In  the  humerus 
we  note  a  most  striking  similarity.  The  deltoid  crest  is  promi- 
nent and  extends  almost  the  entire  length  of  the  shaft;  there  is 
an  entepicondylar  foramen,  but  no  intercondylar  foramen.  The 
humeral  trochlea  is  very  similar  in  the  two  genera,  and  the  inter- 
nal condyle  is  extended  downwards  into  a  broad  flange-like 
process.  The  ulna  has  the  same  powerful  olecranon  process,  and 
is  deeply  grooved,  as  in  Patriofelis.  Of  the  radius  very  little  is 
known.  The  manus  is  strikingly  like  that  of  Patriofelis,  with 
the  exception  that  it  is  more  slender  and  weaker  in  every  way. 
In  the  carpus  there  is  a  free  scaphoid  and  lunar,  a  centrale  is 
present,  and  the  trapezium  is  singularly  enlarged,  as  it  is  in 
Patriofelis.  The  metacarpals  have  about  the  same  relationship  to 
each  other  as  in  the  Bridger  genus,  and  the  interlocking  is  com- 
paratively slight.  The  phalanges  appear  to  be  somewhat  longer, 
and  the  claws  not  so  deeply  cteft  as  in  Patriofelis.  The  sub- 
ungual processes  are  well  developed,  and  the  foramen  is  present 
and  large. 

In  our  Oxyatta  material  the  pelvis  is  not  well  represented,  but 
Scott  says  of  it :'  "The  pelvis  differs  from  that  of  the  typical 
Creodonts  in  having  an  expanded  ilium,  and  wide,  flattened 
ischium,"  a  character  which  agrees  well  with  Patriofelis.  The 
femur  appears  to  be  a  trifle  shorter  in  proportion  to  its  size,  the 
distal  end  is  more  flattened  from  before  backwards,  and  the 
rotular  groove  is  not  so  well  marked.  There  is  a  small,  though 
distinct,  third  trochanter,  and  the  head  of  the  bone  has  a  pit  for 
the  ligamentum  teres.     Of  the  tibia  we  note  the  same    general 

I  A  Reviiion  ol  the  Konh  Anetican  CccodorU.    PrDC«d.  Philid.  Acad.,  tS^i,  p.  31s. 
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form  in  the  proximal  extremity,  with  the  exception  of  the  unusu- 
ally weak  development  of  the  cnemial  crest,  which  is  quite  as  Hat 
as  it  is  in  the  seals.  In  its  distal  extremity  the  astTagalar  facet  is 
relatively  small,  but  very  little  grooved,  and  not  so  oblique  as  in 
Patriofelis.  The  fibula  is  large  and  has  the  same  character  as  in 
the  Bridger  species.  The  pes  is  remarkably  similar  in  the  details 
of  its  construction  to  that  of  Patriofelis.  The  astragalus  has  the 
same  flat  tibial  facet ;  there  is  3  large  astragalar  foramen,  and  the 
head  is  set  upon  the  body  of  the  bone  so  as  to  be  very  oblique. 
In  the  calcaneum  the  tuber  is  short,  the  astragalar  facet  is  long 
and  little  arched,  and  the  cuboidal  facet  is  very  oblique.  The 
cuboid,  moreover,  shows  the  same  remarkable  oblique  facet  for 
the  articulation  with  the  calcaneum,  and  it  also  has  a  large  facet 
where  it  joins  the  astragalus.  The  metapodials  are  not  com- 
pletely known,  but  what  knowledge  we  do  have  of  them,  renders 
it  all  but  certain  that  there  are  no  important  differences  be- 
tween the  Wahsatch  and  Bridget  genera.  Indeed,  the  similarity 
between  the  limb  structure  of  the  two  forms  is  so  great  that  did 
we  not  know  that  there  are  considerable  differences  in  the  teeth 
we  would  not  hesitate  to  refer  them  to  one  and  the  same  genus. 

S. — Comparison  with  Hv^nodon. 

This  genus,  as  is  well  known,  comes  from  the  Lower  Miocene 
or  White  River  deposits.  Although  much  of  the  skeleton  has 
been  described,  very  little  apparently  is  known  of  the  hind  limb. 
A  comparison  of  the  skull  of  Patriofelis  with  that  of  Hymnodon 
shows  some  important  differences,  which  to  my  mind  render  it 
extremely  doubtful  whether  they  should  be  placed  in  the  same 
family.  The  general  form  of  the  skull  is  strikingly  like  that  of 
the  dog,  the  muzzle  is  long,  narrow  and  pointed,  in  marked  con- 
trast with  that  of  Patriofelis,  which  is  short,  broad  and  truncated. 
The  skull  is  moderately  constricted  behind  the  orbits  it  is  true, 
but  the  long  interval  between  the  postorbitals  and  the  anterior 
termination  of  the  cranial  cavity  is  not  found  ;  it  is  about  equal 
in  this  respect  to  the  dog  and  the  cat.  The  s^ittal  crest  is  not 
extended  in  advance  of  the  brain  cavity  as  it  is  in  Patriofelis. 
The  lachrymal  is  extended  out  upon  the  face,  as  was  noted  by 


^yGoo'^lc 


1 56     Bulletin  Amtrican  Museum  of  Natural  History.     [Vol.  VI, 


Scott,'  a  character  which  is  not  found  in  Oxyana  at  least.  The 
anterior  glenoid  process  is  wanting,  the  mastoid  is  much  reduced, 
and  there  is  a  post  glenoid  foramen  present.  The  mandibular 
condyles  have  comparatively  little  lateral  extension,  and  the 
angle  of  the  jaw  is  produced  into  a  blunt  hook-like  process,  which 
has  a  strong  inclination  inwards.  The  rami  are  long,  shallow 
and  much  curved  upon  the  inferior  border ;  the  chin  is  long  and 
pointed,  and  the  symphysis  singularly  elongated.  These  charac- 
ters stand  out  in  bold  relief  from  those  already  noted  in  Oxyaaa 
and  Fatrio/clis. 

In  the  dentition  again  there  are  three  incisors  in  the  lower  jaw 
as  well  as  three  true  molars,  whereas  both  Patriofelis  and  Oxyana 
have  only  two.  In  the  fore  limb  the  scapula  is  unknown,  the 
humerus  has  the  usual  Creodont  characters,  which  may  also  be 
said  to  be  true  of  the  ulna  and  radius.  The  carpus  differs  from 
that  of  Patriofelis  and  Oxyana  in  the  proportions  of  some  of  the 
bones,  but  in  the  enlargement  of  the  trapezium  it  resembles  them. 
In  the  hind  limb  the  ilium  is  said  by  Scott  (I.  c.)  to  be  feline  in 
appearance  and  to  have  the  gluteal  surface  little  expanded. 
He  also  describes  a  large  contact  between  fibula  and  calcaneum. 
The  transverse  processes  of  the  atlas  are  also  stated  by  this 
author  to  be  imperforate. 

These  characters,  it  seems  to  me,  weigh  strongly  against  the 
conclusion  that  there  is  any  near  relationship  between  Hyanodon 
and  either  Patriofelis  or  Oxyana,  as  is  believed  by  Scott. 
Hyanodon,  moreover,  is  the  most  modern  of  all  the  Creodonts, 
and  if  it  has  been  derived  from  Oxyiena  it  must  have  been  from  a 
speciesmuch  more  primitive  than  any  yet  known  belonging  to  that 
genus.  I  think  it  much  more  probable  that  StypolopAus  w&s  the 
ancestor  of  Hyanodon,  since  in  this  form  we  have  all  the  condi- 
tions satisfied,  so  far  at  least  as  we  know  its  osteology.  This 
cannot  be  satisfactorily  determined,  however,  until  we  know  the 
Uinta  representative  of  the  White  River  Creodont. 

C. — Comparison  with  Pal.konictis. 

There  is  but  one  other  family  with  which  it  is  necessary  to 

compare  Patriofelis,  and  that  is  the  Pala^onictidse.    Unfortunately 
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we  know  very  little  of  the  osteology  of  either  of  the  two  genera 
composing  this  family.  They  are  both  short  muzzled  types,  and 
in  one  at  least  {Palaonietis)  there  was  a  full  complement  of 
incisors  in  the  lower  jaw.  The  upper  molars  do  not  exhibit  the 
sectorial  pattern  of  either  Oxyana  or  Patriofelis,  and  it  is  highly 
probable  that  they  form  a  distinct  family.  I  have  elsewhere' 
called  attention  to  their  relationship  with  the  Felidse. 

III.— Comparison   with   the   Seals. 

It  yet  remains  to  compare  the  skeleton  of  Patriofelis  with  that 
of  the  modem  Pinnipedia.  This  group,  as  is  well  known,  is  the 
most  distinct  and  aberrant  of  all  the  Camivora.  The  large  num- 
ber of  trenchant  anatomical  characters  by  which  they  are 
distinguished  from  their  nearest  allies  is  strong  presumptive 
evidence  of  the  fact  that  their  ancestry  is  to  be  traced  far  back 
into  Tertiary  times.  It  is  moreover  highly  probable  that  much  of 
the  extreme  modification  by  which  they  are  now  characterized 
will  not  be  found  to  pertain  to  their  ancestors,  inasmuch  as  no 
Creodont  or  primitive  Carnivore  is  known  whose  limb  structure 
would  lead  ortf:  to  suppose  that  it  was  exclusively  aquatic,  as  the 
seals  now  are. 

There  is,  however,  much  evidence  to  convince  us,  as  I  will 
presently  attempt  to  show,  that  this  group  at  least  of  OxyaenidK 
included  animals  accustomed  to  seek  their  food  in  the  water,  and 
were  partially  adapted  to  an  aquatic  life. 

The  principal  osteological  characters  of  the  Pinnipedia  may  be 
briefly  summarized  as  follows  :'  In  the  skull  the  face  is  remark- 
ably short,  the  interorbita)  constriction  pronounced,  and  there  is 
a  long  interval  between  the  anterior  termination  of  the  brain  and 
the  postorbital  processes  when  they  exist.  There  is  no  lachrymal 
bone  or  canal,  and  there  is  a  large  vacuity  in  the  inner  wall  of 
the  orbit.  The  brain-case  is  broad,  and  in  the  least  specialized 
forms  is  surmounted  by  a  high  and  prominent  sagittal  crest,  which 

1  FoHilMunmiliodhcWahulch,  Bull.  Amcr.  Muo.,  Vol.  IV,  iB^,  p.  96. 

>5tt  PitiT.  I.  A.  Allen's -Monognph  of  the  North  Amerian  Plnnipedi.'  U.  l^.  Gcol. 
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Mtmackut  lrificaiii,by  limmmt  auihur.     6ull.  Amer.  Mu...  Vol.  II,  .Mj,  pp.  1-J4. 
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extends  forwards  to  the  postorbitals.  There  may  or  may  not  be 
an  atisphenoid  canal  or  an  anterior  glenoid  process  present. 
The  mastoids  are  conspicuous,  and  the  tympanic  bulla:  are  either 
conspicuous  and  inflated  or  small  and  rugged.  There  is  no  post- 
glenoid  foramen.  The  teeth  have  an  unusually  simple  pattern. 
The  true  molars  are  never  more  than  two,  and  the  entire  molar 
and  premolar  series  never  consist  of  more  than  six  teeth.  The 
incisors  in  the  lower  jaw  of  both  the  temporary  and  milk  series 
never  exceed  two  pairs.  The  vertebra,  in  some  of  them  at  least, 
show  marked  traces  of  the  complex  articulations  of  the  pre-  and 
postzygapophyses  of  the  lumbar  region,  so  common  in  the 
Creodonts.  The/«/  are  pinniform,  with  the  digits  of  the  manus 
decreasing  in  length  and  size  from  the  first  to  the  fifth  ;  the  true 
ungual  processes  of  the  ungual  phalanges  are  either  distinct  and 
terminal  or  altogether  abortive,  in  which  case,  they  are  replaced 
by  subungual  processes,  which  are  always  large,  the  first  three 
being  pierced  by  a  foramen.  The  trapezium  is  as  large  or  larger 
than  the  unciforme;  the  ulna  has  a  powerful  and  elongated 
olecranon  process  ;  the  humerus  is  shorter  than  the  scapula,  and 
has  an  enormous  deltoid  crest  which  extends  nearly  the  whole 
length  of  the  shaft ;  the  entepicondylar  foramen  is  either  present 
or  absent.  The  scapula  is  broad  with  a  well -developed  supra- 
spinous fossa,  and  a  short  neck  and  rudimental  metacromion 
process. 

In  the;>^/»«  the  ilia  are  short  with  the  anterior  border  much 
everted  ;  the  pubes  barely  meet  in  a  short  symphysis  which  lies 
behind  the  acetabulum  and  is  never  anchylosed.  The  cotyloid 
notch  is  much  reduced  or  altogether  absent,  and  there  is  no  pit 
for  the  ligamentum  teres. 

The/emur  is  remarkably  short,  much  compressed  from  before 
backwards,  the  digital  fossa  is  small  or  absent,  and  there  is  no 
third  trochanter.  The  fibula,  which  is  large,  is  coossified  with 
the  tibia ;  the  cnemial  crest  is  weak  or  absent,  and  the  tibia  has  a 
very  decided  twist.  The  tibia-astragalar  facet  is  plane,  without 
the  tongue  and  groove  of  the  Fissipedia  ;  in  some  of  them  at 
least  {Zalophus)  there  is  a  vestigial  astragalar  foramen  present. 
The  tuber  of  the  calcaneum  is  short;  there  is  large  contact  between 
the  astragalus  and  cuboid,  and  the  calcaneo-cuboidal  facet  is 


^yGoo'^lc 


1894]  Wortman,  OsUolo^ of  PatriofelU.  159 

very  oblique,  as  in  Patriofelii  and  Oxyana.  To  this  should  be 
added  the  large  size  of  the  external  calcaneal  tubercle.  In  the 
pes  the  first  and  fifth  digits  are  the  largest,  with  the  three  middle 
ones  shorter  and  subequal.  Of  the  ungual  phalanges  the  subun- 
gual processes  are  well  developed  and  perforated  by  the  subungual 
foramen. 

The  Pinnipedia  are  divided  into  three  families,  of  which 
the  Otariidae  are  in  many  respects  the  most  primitive.  This 
is  seen  more  especially  in  the  characters  of  the  hind  limbs, 
which  can  support  the  body  in  the  ordinary  way,  and  can  be  used 
to  a  considerable  extent  for  progression  upon  the  land,  whereas 
in  the  more  typical  seals  (Phocidse)  this  is  not  the  case.  Other 
characters  which  cause  them  to  be  regarded  as  the  most  primitive 
members  of  the  group  are  seen  in  the  presence  of  postorbital 
processes,  the  high  sagittal  crest,  an  alisphenoid  canal,  an  anterior 
glenoid  process,  small  and  rugged  tympanic  bullse,  a  prominent 
mastoid  process,  a  rudimental  cotyloid  notch  of  the  acetabulum, 
presence  of  trochanter  minor  of  the  femur,  and  a  more  normal 
astragalus,  which  frequently  shows  distinct  traces  of  the  astragalar 
foramen.  They  are  more  specialized  than  the  Phocidac  in  the 
following  characters :  absence  of  entepicondylar  foramen  of 
humerus,  rudimental  condition  of  the  true  ungual  processes  in  all 
the  digits  of  the  manus,  absence  of  digital  fossa  of  femur,  which 
however  is  not  found  in  all  the  Phocidce,  and  lack  of  complication 
of  the  lumbar  zygapophyses. 

From  a  careful  survey  of  the  foregoing  osteological  characters 
of  the  Pinnipedia,  in  connection  with  what  we  already  know  of 
the  development  of  the  Camivora  from  the  Creodonta,  I  think 
that  the  following  propositions  may  be  fairly  deduced  :  (i)  They 
are  descended  from  ancestors  in  which  the  tibia-astragalar  facet  was 
not  grooved,  for  the  reason  that  there  is  no  Carnivore  known  in 
which  the  groove  has  ever  been  obliterated  when  once  formed.' 
The  ungrooved  astragalus  is  characteristic  of  all  the  Creodonta, 
with  the  exception  of  one  family,  Mesonychidae.  (z)  They  are 
descended  from  a  short  muszled  type  in  which  there  was  great  reduc- 
tion of  the  true  nwlars,  and  comparatively  little  reduction  of  the 
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premolars,  for  the  reason  that  there  are  never  more  than  two  true 
molars  and  very  frequently  one.'  (3)  They  are  descended  from  a 
type  in  which  the  incisors  of  the  lou'er  jaw  were  reduced  to  two  pairs. 
This  proposition  I  regard  as  established  from  the  fact  that  none 
of  them  possess  more  than  the  two  pairs  in  the  lower  jaw  in  the 
adult  dentition,  and  according  to  Allen,*  there  are  only  two  pairs 
of  incisors  in  the  lower  jaw  in  the  milk  dentition  of  the  Otariidfe, 
which  seems  to  point  to  the  fact  that  they  were  lost  at  an 
extremely  early  period.  (4)  Their  ancestors  possessed  in  addi- 
tion the  following  important  characters :  Skull  with  interorbital 
region  constricted  and  long  between  postorbitals  and  the  anterior 
termination  of  the  brain-case  ;  an  alisphenoid  canal ;  an  anterior 
or  pregtenoid  process ;  a  prominent  mastoid  ;  a  metacromion 
process  of  the  scapula ;  an  entepi condylar  foramen  of  the  humerus 
and  a  prominent  deltoid  crest ;  a  long  and  powerful  olecranon ;  an 
enlarged  trapezium ;  a  free  scaphoid,  lunar  and  centrale ;  a  short 
unanchylosed  pubic  symphysis  ;  a  femur  with  a  digital  fossa ;  an 
unreduced  fibula ;  an  astragalar  foramen ;  a  cuboid  with  a  very 
oblique  facet  for  the  calcaneum  and  a  large  contact  with  the 
astragalus  ;  a  calcaneum  with  a  relatively  short  tuber  and  ungual 
phalanges,  with  well- developed  and  large,  perforated  subungual 
processes.  (5)  Their  ancestors  were,  judging  from  these  char- 
acters, not  exclusively,  but  semi-aquatic  in  habits,  with  limbs 
fitted  for  progression  upon  the  land. 

If  now  we  examine  the  skeleton  of  Patriofelis  in  connection 
with  these  probable  ancestral  characters  of  the  seals,  we  find 
that  there  are  some  striking  features  of  likeness  between  the 
two  groups.  These  characters,  moreover,  are  found  in  such 
widely  different  parts  of  the  skeleton,  that  I  think  they  can 
hardly  be  due  to  convergence  or  parallelism. 

Features  common  to  Patriofelis  and  the  Seals. — In  the  skull  we 
note  the  short  muzzle  and  long  much -constricted  region  between 
the  postorbitals  and  the  anterior  termination  of  the  brain-case ; 
there  is  an  alisphenoid  canal  present,  as  well  as  a  well- developed 
preglenoid  process ;  the  mastoids  are  prominent  in  both,  and 
there  is  no   postglenoid  foramen.     There  are  but  two  pairs  of 
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incisors  in  the  lower  jaw,  and  the  molar  dentition  is  much 
reduced.  In  the  fore  limb  the  humerus  is  shorter  than  the 
scapula,  and  provided  with  a  great  deltoid  crest  and  an  entepi- 
condylar  foramen.  The  scapula  is  large,  with  short  neck  and 
metacromion  process.  The  ulna  has  the  same  powerful  olecra- 
non, which,  together  with  the  prominent  deltoid  crest,  however, 
appears  to  be  very  common  among  the  Creodonts.  The  trape- 
zium is  enlarged  ;  the  feet  are  broad  and  spreading,  and  in  the 
ungual  phalanges,  the  subungual  processes  are  largely  developed. 
In  the  vertebral  column,  as  already  noted,  some  of  the  seals 
(notably  Phoea  vilulina)  show  marked  traces  of  the  complex 
articulation  of  the  lumbar  zygapophyses.  The  pubic  symphysis 
of  Palriofeiis  is  short,  lies  behind  the  acetabulum,  and  is  not 
anchylosed.  The  fibula  is  large  and  unreduced  in  both  groups  ; 
the  trochlea  of  the  astragalus  is  not  grooved  ;  the  tuber  of  the 
calcaneura  is  short,  and  the  cuboid  has  a  very  oblique  calcaneal 
facet  and  a  large  contact  with  the  astragalus.  The  foot  is  broad 
and  spreading,  and  the  ungual  phalanges  have  perforated  sub- 
ungual processes. 

Probable  Habits  of  Patriofelis. 
From  the  structure  of  the  limbs  more  than  any  other  feature 
in  the  osteology  of  Patriofelis,  I  am  led  to  conclude  that  it  was 
a<|  uatic  or  semi-aquatic  in  habits.  The  broad,  flat,  plantigrade  feet, 
with  their  spreading  toes,  suggest  at  the  first  glance  their  use  for 
swimming.  The  eversion  of  the  feet,  together  with  the  general 
clumsiness  of  the  limbs,  point,  moreover,  to  the  fact  that  the 
animal  was  not  an  active  runner.  Now,  if  the  animal  was  aquatic, 
what  was  the  nature  of  its  food  ?  It  certainly  could  not  have 
been  fish,  for  the  reason  that  the  remains  of  fishes  are  very  scarce 
in  the  Bridger  sediments.  If,  however,  we  can  form  any  judg- 
ment from  their  remains,  I  think  [hat  it  can  be  safely  stated  that 
the  Bridger  Lake  literally  swarmed  with  turtles,  and  if  Patriofelis 
frequented  the  water,  it  is  highly  probable  that  they  formed  a 
staple  article  of  its  diet.  This  supposition  accords  well  with  the 
great  strength  and  power  of  the  jaws,  together  with  the  robust 
and  much-worn  condition  of  the  teeth.  There  is  another  fact 
which  may  he  mentioned  in  this  connection,  which  has  a  direct 
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bearing  upon  this  conclusion,  and  that  is  the  existence  of  copro- 
lites  in  the  Bridger  sediments  containing  fragments  of  turtle 
shells.  'I'his,  while  it  is  not  at  all  conclusive,  yet  demonstrates 
that  there  was  an  animal  living  on  the  borders  of  the  ancient 
lake,  that  was  accustomed  to  capture  turtles  for  food,  and  from 
what  has  already  been  stated,  I  think  that  animal  was  Palriofelis. 
He  was,  perhaps,  not  as  expert  a  swimmer  as  the  seals  now  are, 
but  was  sufficiently  active  in  the  water  to  capture  turtles.  When 
the  lake  disappeared,  it  can  be  conjectured  that  Patriofelis  took 
to  the  open  sea,  and  finally  came  to  feed  upon  fish  exclusively. 
It  is  further  conceivable  that  in  their  new  habitat  their  swimming 
power  was  gradually  increased,  and,  owing  to  the  soft  nature  of 
their  food,  the  great  strength  and  power  of  the  jaws  were  gradu- 
ally lost,  and  the  teeth  became  gradually  modified  into  the 
simple  degenerate  organs  which  constitute  the  dental  equipment 
of  the  modem  Pinnipedia. 


IV. —  Classification    and    Species   of    Patrio- 
felis. 

It  will  be  seen  from  what  has  already  been  stated  that  Patrio- 
felis is  a  member  of  the  Creodonta.  Various  efforts  have  been 
made  from  time  to  time  to  give  an  exact  definition  of  this  group, 
but  these  definitions  have  as  yet  proven  very  unsatisfactory. 
That  the  Creodonta  stand  in  general  antecedent  relationship  to 
the  Camivora  is  now  abundantly  demonstrated,  but  whether  the 
Carnivora  arose  from  one  or  several  stems  of  the  Creodonta,  is 
still  an  open  question.  It  is  held  by  Cope  and  Scott  that  all  the 
Fissipedia  are  descended  from  the  Miacidfe  of  the  Credonta.  I 
have  expressed  a  contrary  opinion,  with  Schlosser,  in  regard  to 
the  cats. 

One  of  the  chief  osteological  distinctions  between  the  Creo- 
donta and  the  Camivora  consists  in  the  union  of  the  scaphoid, 
lunar  and  centrale  in  the  carpus  of  the  Carnivora,  whereas  they 
are  free  in  the  Creodonta.  There  are,  moreover,  such  characters 
as  the  fissured  ungual  phalanges,  the  complex  articulations  of  the 
lumbar  vertebrae,  the  relative  size  and   degree  of  convolution  of 
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the  cerebral  hemispheres,  and  a  number  of  other  characters  of 
less  importance  which  serve  to  distinf^ish  these  groups  from  each 
other.  It  must  be  borne  in  mind,  however,  in  considering  these 
differences,  that  if  the  Carnivora  have  been  derived  from  the 
Creodonta,  the  distinctions  between  them  must  have  been  exceed- 
ingly slight  at  the  point  where  they  actually  meet,  and  that  any 
definition  which  can  be  given  will,  according  to  the  very  nature 
of  the  case,  fail.  There  is  considerable  evidence  to  show  that 
wherever  the  Creodonta  continued  beyond  the  Lower  Miocene 
they  took  on  certain  characters  which  now  so  sharply  distinguish 
the  Carnivora.  In  the  Miocene  genus  Hytenodtm,  the  cerebral 
hemispheres  were  almost,  if  not  quite,  as  well  convoluted  as  their 
carnivorous  cotemporaries,  and  in  the  European  species  of  the 
same  genus,  according  to  Scott,  the  scaphoid,  lunar  and  centrale 
were  united  as  well.  In  a  like  manner  many  of  the  Miocene 
Carnivora  show  marked  traces  of  their  Creodont  ancestry.  This 
is  especially  seen  in  the  flat  astragalus  and  the  remains  of  the 
suture  uniting  the  scaphoid  and  the  lunar,  as  well  as  the  simpler 
type  and  less  convoluted  cerebral  hemispheres.  It  would  appear, 
therefore,  that  these  groups,  being  incapable  of  exact  definition, 
have  lost  much  of  their  original  significance,  and  are  now  to  be 
regarded  as  mere  matters  of  convenience  in  classification.  The 
same  may  be  said  of  the  Insectivora  with  relation  to  the 
Creodonta. 

The  systematic  position  of  Patrio/elis  within  the  Creodonta  is 
not  difficult  to  discover.  Its  general  skeletal  structure  is  so  much 
tike  that  of  Oxyana  that,  notwithstanding  the  differences  in  the 
teeth,  they  must  be  placed  in  the  same  family.  Oxyana  is  the 
older  form,  and  has  the  more  primitive  dentition,  but  the  differ- 
ences are  not  greater  than  we  would  be  led  to  anticipate  in  the 
ancestral  genus.  I  think  that  it  can  be  accept{;d  as  demonstrated 
that  Pafriefelis  is  the  direct  descendant  of  Oxyana,  which  may 
have  likewise  given  off  a  branch  which  terminated  in  the  modern 
seals.  It  is  somewhat  doubtful  whether  this  branch  leads  through 
Patriefelis. 

Regarding  the  relationship  of  Patriofelh  to  Hyanodon  I  have 
spoken  on  a  former  page.  1  do  not  think  that  they  can  be  con- 
sistently associated  in  the  same  family. 
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The  family  definition  may  now  be  stated  as  follows : 

Oxyamda. — Muizle  short  and  inincaie ;  interorbital  region  constricted  and 
elongated ;  sagittal  ciest  extended  well  in  advance  of  the  brain-case.  A  [m«- 
g'lenoid  process  and  no  postgienoid  foramen  ;  an  alisphenoid  canal  and  promi- 
nent mastoid.  Lachrymal  bone  not  extended  out  upon  the  face.  Two  pairs  of 
lower  incisors.  Trapezium  enlarged  ;  pubic  symphysis  not  anchyloeed  ;  fibula 
unreduced ;  calcaneo-cuboidal  facet  very  oblique  ;  cuboid  having  large  contact 
with  astiagalus.      Fibula  not  articulating  with  calcaneum. 

Oxyana  Cope. — Premolars  in  the  lower  jaw  4,  molars  2.     Last  superior  molar 


Palrioftlis  Leidy. — Premolars  in  lower  jaw  3  ;  molars  2,  Last  superior 
molar  longitudinal. 

The  species  are  not  numerous,  and  it  is  indeed  questionable 
whether  more  than  three  should  be  referred  to  Patrio/elis. 
Leidy's  type  species  P.  ulta  is  easily  distinguished  by  its  small 
size ;  it  is  scarcely  more  than  half  as  large  as  P.  ftrox.  I 
have  chosen  to  regard  Cope's  species  P.  tigrinus  as  distinct 
chiefly  on  account  of  its  having  come  from  an  older  formation, 
although  there  is  no  character  observable  in  the  fragmentary 
specimen  of  P.  tigrinus  to  warrant  such  a  belief.  When  we  have 
better  specimens  of  it,  however,  it  will  doubtless  show  a  nearer 
relationship  to  Oxyana  than  to  the  Bridger  species.  There  is  yet 
another  species  which  was  described  by  the  writer '  under  the  name 
of  Patrio/elis  leidyanus.''  It  was  stated  at  the  time  that  its  refer- 
ence to  the  genus  Patrio/elis  is  doubtful.  I  am  now  convinced 
that  it  does  not  belong  here,  but  is  probably  a  forerunner  of  the 
Miocene  Nimravidse.  Until  more  of  it  is  known  it  is  impossible 
to  give  to  it  a  generic  definition,  and  I  therefore  refrain  from 
proposing  a  new  name. 

I  Fosil  Mimnuil*  or  the  Wahaaich,  Rull.  Amcr.  Miis.,  Vol,  IV,  igqi.  p.  98. 

■Thbspccin.  IngelhfTwith  Ihf  fiitureof  i1,  iscinmeously  allrlbuied  byZilWll,  in  hin  -  Hand- 
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Article  VI.— ON  THE  MAMMALS  OF  ARANSAS 
COUNTV,  TEXAS,  WITH  DESCRIPTIONS  OF  NEW 
FORMS  OF  LEPUS  AND  ORYZOMYS. 

By  J.  A.  Allen. 

The  following  paper  on  the  mammals  of  Aransas  County, 
Texas,  is  based  on  a  collection  made  by  Mr.  H.  P.  Attwater 
during  the  years  1893  and  1893.  The  collection  numbers  about 
300  specimens,  representing  24  species,  in  most  instances  by 
good  series  of  both  young  and  old.  About  three-fourths  of  the 
specimens  have  been  purchased  by  the  Museum,  the  rest  being 
reserved  by  Mr.  Attwater  for  his  private  collection.  They  have 
all  been  kindly  forwarded  to  the  Museum  for  study,  and  I  am 
further  indebted  to  Mr.  Attwater  for  the  valuable  field  notes  pre- 
sented in  the  following  pages. 

The  present  collection  is  especially  interesting  from  having 
been  gathered  from  a  very  limited  area,  for  the  most  part  within 
a  radius  of  ten  miles  of  the  town  of  Rockport.  As  shown  on 
the  accomjMnying  map,  Aransas  County  consists  of  a  number  of 
small  islands  and  of  several  irregularly  shaped  peninsulas  formed 
by  the  extension  inland  of  various  bays.  The  specimens  were 
collected  partly  on  the  mainland,  on  marshy  ground  in  the  imme- 
diate vicinity  of  Rockport,  and  partly  on  the  adjoining  small 
islands  numbered  2,  3  and  4  on  the  accompanying  map.  They 
doubtless  fairly  represent  the  mammalian  fauna  of  this  very 
limited  area,  but  probably  a  number  of  additional  species  occur 
in  other  parts  of  the  county.  These  would  probably  include  a 
number  of  additional  species  of  Bats,  perhaps  one  or  two  Shrews, 
and  a  Harvest  Mouse  (Reiihrodontomys).  No  species  of  Kan- 
garoo Rat  was  met  with,  and  Mr,  Attwater  is  very  confident  that 
none  occurs  within  the  area  covered  by  his  explorations. 

As  marked  changes  have  already  occurred  in  the  mammalian 
fauna  of  Aransas  County  since  its  settlement,  it  has  seemed 
desirable  to  include  in  the  list  a  few  species  that  have  already 
become  nearly  or  quite  extirpated.     The  total  number  of  species 
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is  thus  increased  to  36,  about  ten  being  given  solely  on  the  basis 
of  Mr.  Attwater's  notes. 

The  notes  kindly  furnished  by  Mr.  Attwater  are  here  given  in 
substance,  and  generally  in  his  own  words.  Although  sometimes 
condensed  and  somewhat  changed  in  form,  it  has  been  thought 
best  to  present  them  as  though  they  were  direct  quotations  from 
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his  notes  and  letters,  and  to  further  distinguish  them  by  his 
initials.  They  include  also  the  following  paragraphs  respecting 
the  general  character  of  the  area  in  question. 

"  Aransas  County,  with  Rockport  as  the  county  seat,  lies  on 
the  Gulf  coast  of  Texas,  between  the  Guadaloupe  and  Nueces 
Rivers,  and  about  half  way  between  Galveston  and  the  mouth  of 
the  Rio  Grande.  It  comprises  an  area  of  437  square  miles,  and 
includes  Live  Oak,  St.  Charles  and  Lamar  Peninsulas,  and  St. 
Joseph  Island,  which  latter  extends  along  the  Gulf  for  z8  miles  ; 
the  remainder  of  the  county  is  made  up  of  Aransas,  Copano, 
Puerto,  and  St.  Charles  Bays,  in  which  are  situated  a  number  ol 
shell  reefs  and  small  islands. 

"  The  prevailing  tree  growth  on  the  peninsulas  consists  of 
dwarfed  live  oaks, '  sweet  bay  '  [Persea  carolinensis),  and  '  huckle- 
berry'(  ^afirifl/um  arioreum),  with  scattered  groups  of  anaqua 
{Elitelia  ellipt\ca\  hackberry,  mezquil,  and  prickly  ash.  The 
shell  ridges  along  the  shores  and  on  St.  Joseph  and  the  smaller 
islands  are  covered  with  a  tangled  growth  of  'chaparral,'  consist- 
ing chiefly  of  dwarfed  persimmons,  huisache  and  'cat-claw,'  with 
patches  of  dewberry  vines  and  occasional  bunches  of  prickly 
pear  (Ofiuntia).  On  St.  Charles  Peninsula  is  a  considerable  area 
of  black-jack  oaks. 

"  Along  the  shores  is  a  belt  of  comparatively  open  country,  of 
an  average  breadth  of  half  a  mile,  covered  with  a  dense  growth 
of  weedy  plants,  the  most  common  being  'wild  sage'  (Craton 
Uxfnsis),  Eupatoiium,  Cassia,  Baptisia,  HeUnium,  and  Amphia- 
ehyris.  On  the  salt  flats  Statice  and  Lycium  grow  in  abundance. 
The  most  common  grasses  on  the  uplands  are  Bermuda  and  bur- 
grass  (Cenchrvs  tri&uloides). 

"  Back  in  the  interior  the  vast  mezquit  lands  of  the  West  meet 
the  black  '  hog  wallow  '  prairies,  which  extend  along  through  the 
coast  counties  from  Louisiana  into  southeastern  Texas. 

"'  The  narrow  belt  of  the  Tropical  Realm,  which  extends  north- 
ward along  the  Texas  coast  from  the  I^wer  Rio  Grande,'  begins 
to  disappear  in  Aransas  County,  and  probably  dies  out  in  Cal- 
houn County,  adjoining  Aransas  on  the  east,  the  northern  limit 
being  near  the  mouth  of  the  Guadaloupe  River.      About  here 
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1  think  will  be  found  the  extreme  limit  in  southern  Texas  of 
the  range  of  such  southern  birds  as  the  Vermillion  Flycatcher, 
Chaparral  Cock,  Cactus  Wren,  Paraque,  White-tailed  Hawk,  and 
some  others." 

I.  Didelphis  marsupialis  californica  {Bennett).  TEXAi* 
Opossum. — Represented  by  three  adult  specimens,  taken  Jan.  lo, 
Feb.  5  and  Feb.  lo.  Two  of  these  agree  with  three  others  from 
Corpus  Chrtsti  and  another  from  Brownsville  in  the  surface  of 
the  pelage  being  black ;  the  other  specimen  differs  in  having  a 
very  full  covering  of  long  pure  white  bristly  hairs,  which  largely 
conceal  the  blackness  of  the  finer  pelage  below. 

In  the  absence  of  specimens  from  the  supposed  type  locality 
of  Bennett's  Didelphis  californica  {P.  Z,  S.,  1833,  p.  40),  said  to 
be  "  from  that  part  of  California  which  adjoins  Mexico,"  I  follow 
Professor  Baird  in  referring  to  this  form  the  Texas  series  of 
Opossums,  The  Texan  animal,  as  represented  in  the  coast 
region  of  Texas,  differs  from  the  northern  D.  m.  virginiana  not 
only  in  the  generally  much  darker  color,  but  in  the  presence  of  a 
well-defined  blackish  eye-stripe  and  wholly  black  feet.  In  a 
series  of  24  specimens  from  the  vicinity  of  New  York  City  the 
whole  head  is  much  lighter  (nearly  white),  the  eye  being  merely 
surrounded  with  a  dusky  border,  most  developed  in  front  of  the 
eye;  there  is  also  no  eye-stripe  nor  median  frontal  stripe  as  in  the 
Texas  specimens.  The  apical  portion  of  the  toes  of  both  fore 
and  hind  feet  is  white,  as  a  rule,  the  white,  however,  varying  in 
extent,  being  sometimes  limited  to  the  terminal  phalanx,  and 
sometimes  involving  the  greater  part  of  the  foot.  In  Texan 
specimens  the  black  also  extends  much  further  on  the  tail,  involv- 
ing the  basal  third  or  half,  or  even  more,  instead  of  being  con- 
fined to  the  extreme  base,  as  in  northern  examples  ;  and  the  tail 
is  also  very  much  longer. 

"Opossums  are  very  common  all  over  the  peninsulas  of 
Aransas  County,  and  I  think  also  on  St.  Joseph  Island.  They 
frequently  come  into  town  at  night  after  chickens,  and  during 
summer,  when  the  doors  and  windows  are  open,  enter  houses  and 
explore  the  premises.  One  was  caught  lapping  milk  that  had 
been  left  on  a  table  in  a  kitchen.     Several  were  sent  to  me  that 


^yGoo'^lc 


1894]  Allen,  Mammals  of  Aransas  County,  Texas.  169 

had  been  killed  in  and  near  a  house  on  the  outskirts  of  town. 
They  vary  considerably  in  color,  but  none  are  very  light," — 
H.  P.  A. 

2.  Tatusia  novemcinctus  {Linn.).  Nine-banded  Arma- 
dillo.— One  specimen,  St.  Charles  Peninsula,  20  miles  northeast 
of  Rockport,  Oct.  i,  1893. 

"  Armadillos  are  found  in  several  parts  of  Aransas  County. 
The  one  sent  is  from  St.  Charles  Peninsula,  where  I  have  heard 
of  a  number  being  seen.  This  is  probably  about  the  limit  of 
their  range  to  the  eastward  along  the  Texas  coast." — H.  P.  A. 

3.  Lepus  callotis  Wagler.  Jackass  Hare. — Represented 
by  six  specimens,  including  adults  in  both  summer  and  winter 
pelage,  and  also  young  of  various  ages,  from  one  apparently  only 
a  few  days  old  (collected  Oct.  ii,  1893)  to  others  half  to  two- 
thirds  grown. 

There  appears  to  be  no  appreciable  difference  in  coloration 
with  age.  There  is,  however,  a  marked  seasonal  variation.  Sum- 
mer specimens  have  the  pelage  much  shorter,  thinner,  and  some- 
what lighter  in  color  (less  fulvous  and  grayer)  than  winter  speci- 
mens, with  a  broad,  long  (about  75  by  35  mm.)  jet  black  nape 
patch  of  fine,  shorl  fur,  usually  divided  posteriorly  by  a  narrow 
stripe  of  gray,  formed  by  a  slight  tipping  of  gray  to  the  black 
hairs.  This  stripe  varies  in  extent  and  distinctness  in  different 
specimens.  In  full  winter  pelage  the  black  nape  patch  is  wholly 
wanting,  and  the  general  pelage  is  much  fuller,  longer,  and  more 
strongly  fulvous. 

Mr.  Attwater  gives  the  weight  of  two  adult  specimens  as  fol- 
lows ;  5 ,  Nov.  8,  6  lbs.  6  oz.  ;  3  ,  Sept.  18,  6  lbs.  The  length 
of  the  hind  foot  in  each  of  these  specimens  is  given  on  the  label 
as  5.35  in.  (=133  mm.). 

Two  other  specimens  collected  by  Mr.  Frank  M,  Chapman'  at 
Corpus  Christi,  April  16  and  25,  and  hence  in  short  summer 
pelage,  are  evidently  referable  to  the  same  form. 


Chapman  collerlwJ  al  Curpui  Chri-ti  iiom  March  iS  to  April  Jj.  ^S?!.  His  reiMit  on 
Is  he  <:<illecud  has  aliody  been  pultlished  (ihis  Bulletin.  Vol.  lit.  pp.  315-118),  as  have 
«  on  t»o  of  the  mammals  (I.  c.  pp.  184,  lej,  and  lii,  ttqi.    Further  rreoueni  rcfer- 
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These  specimens  are  all  provisionally  referred  to  Lepus  calloiis, 
originally  described  from  some  part  of  Mexico,  of  which  Dr. 
Meams's  Lepm  meianolis'  from  Kansas  and  Oklahoma  Territory, 
seems  to  be  merely  a  larger,  rather  more  fulvous  northern  sub- 
species. 

"Jack  Rabbits  are  common  all  over  the  country,  and  do  con- 
siderable damage  to  gardens.  Many  of  the  smaller  truck  farms 
are  surrounded  by  rabbit-proof  fences  for  protection  from  their 
depredations.  The  State  passed  an  act  two  years  ago  (1892) 
placing  a  bounty  on  them,  and  they  have  now  become  much 
scarcer.  They  are  also  sold  in  the  poultry  and  game  shops,  being 
brought  to  town  from  a  distance  by  Mexicans  and  others.  I 
understand  that  the  bounty  was  removed  at  the  last  session  of 
the  legislature,  some  of  the  southwestern  counties  of  the  State 
not  having  money  enough  to  pay  the  bounties  on  these  and  other 
animals  included  in  the  act. 

"  Jack  Rabbits  are  now  very  common  on  St.  Joseph  Island, 
where  I  am  told  they  were  introduced  during  the  late  war. 

"  These  animals  are  sometimes  taken  young  and  kept  alive  ; 
but  they  are  always  wild  and  very  pugnacious.  The  species 
appears  to  breed  at  any  time,  its  food  being  easily  obtainable  at 
all  seasons.  I  think  they  have  only  one  young  at  a  time." — 
H.  P,  A. 

4.  Lepus  sylvaticus  bacbmani  {Waier/t.).  Texan  Wood 
Hare. — Eleven  specimens  of  this  form  of  the  Wood  Hare  are 
contained  in  Mr.  Attwater's  collection,  and  eleven  in  Mr.  Chap- 
man's Corpus  Christi  collection.  Among  the  former  are  three 
one-fourth  to  one-third  grown,  taken  respectively  Feb.  26,  March 
20,  and  July  24.  There  seems  to  be  very  little  seasonal  varia- 
tion in  color. 

This  is  a  well-marked  form  of  the  sylvaticus  group,  distin- 
guished by  its  very  small  size  and  the  clearer,  whitish  gray  of  the 
sides  and  rump.  I  follow  Baird  in  identifying  it  with  the  L. 
bachmam  of  Waterhouse,  assuming,  with  him,  that  the  original 
specimen  was  in  all  probability  a  part  of  the  "Texas  collections 

>  Bull.  Am.  Mm.  Nil.  Hit)..  II,  p.  147.  Feb.,  iBqo. 
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of  Douglas  " — a  probability  our  present  knowledge  of  the  south- 
western forms  of  the  group  {arizuna,  auduboni,  etc.)  greatly 
strengthens.  Although  this  is  a  light-colored  form,  it  does  not 
present  the  kind  of  pallor  shown  by  the  pallid  forms  of  the 
interior." 

"  All  the  specimens  are  from  the  mainland,  where  they  are  not 
uncommon.  1  have  not  found  them  on  the  islands,  but  I  am  not 
sure  they  do  not  occur  there." — H.  P.  A. 

[Lepus  aquaticus  Bachman. — Represented  by  two  specimens 
taken  by  Mr.  Attwater  at  San  Antonio  in  April,  1891,  and  one 
taken  May  8,  1894,  but  there  are  none  in  the  Aransas  County 
series.  I  am,  however,  indebted  to  Dr.  C.  Hart  Merriam  for 
specimens  kindly  loaned  for  examination  from  Matagorda  and 
the  lower  Brazos  River,  showing  that  the  species  extends  south- 
ward from  Louisiana  along  the  Gulf  coast  nearly  to  Aransas 
County.  The  San  Antonio  specimens  are  much  lighter  colored 
than  Dr.  Merriam's  coast  specimens,  which  do  not  appear  to 
differ  from  Louisiana  examples.] 

5.  Geomys  personatUS  TVk^.— Represented  by  a  series  of 
about  50  specimens,  taken  nearly  throughout  the  year,  only  the 
months  of  June,  July  and  August  being  unrepresented. 


kccrioD  of  Dumeroui  Bpccivent  01  tfac  irivftlicnt  VKfliO  fnun 
■hovithil  it  lUndi  in  need  of  cucTurRviticm.  liiianci- 
ewnlBliiru  varyinff  greatly  in  tiie.  ip  color,  and  pArticuJarly 

ipportunity  to  characleriu  n  fonn  which  allmcied  my  attcn- 
en  mm  eMlieritftned  10  by  ProfeBor  Buird (Mam.  N.  Am., 


Qxdlng^  piuiic  sroup,  iti  n 
is  UckinE.  I  uke  Uie'pRMni 
'S^- P-  SM)--'mmely.  a  lam 
froD  Minnnota  ihLi  lu^pecie 

Lepaa  aylvaticns  meamaii,  subsp.  r 

Dialinguiahed  by  iu  large  aiu  and  rail 
ihe  Eut,  iu  neaml  ally.  The  dona]  m 
body  aie  much  paler. 

Ten  apedneDi  rran  FonSnellJDg,  Minn, measured  iu  Ihe  flesh  bv  Dr.  Meanu.aversse  u 
Collowi;  Total  lcnEEh»475  mm-  (rA-74  in-):  head  and  bod^,  41S  mip-  (16-45  in.) :  tail  venebrz, 
66  mm.  (a.te  In.) ;  tiind  foot,  105  mm,  (3.91  in.).  Thia  i>  about  two  inchea  lonier  in  total 
leaoth  than  theaTenseof  ipeciment  Irom  Hew  York  and  MnuachuHlI^  while  the  hind  loot 
iaaboul -join,  lonEer. 

Compared  vkh  ibe  Texai  leriei  above  menlioaed  Ihe  diAience  i>»il]  moie  airiking,  both 
in  respect  locolorelion  anduic.     Nine  Corpui  Chrisii  ipecimenaj  measured  in  the  Aesh  by 

(1.77  in.) :  hind  foot,  70  mm.  (iti  in.). 
Type.  No.  IU).  i  »!'>  Fori  SDelliag,  Minn.,  March  >«.  ,»q:  Dr.  R.  A  Mearu. 
Thu  rorm  is  somewhat  parallel  inili  lave  sin  and  peculiar  linu  wilh  Tamiai  Urialui 

« W.J  Means.   Tamiut  qMadrivillaKii  MiglKlui  Allen,  Sriuri,,  carotinnaii  kffofkitui 
^rtiaiB,  aikd  other  forms  from  the  sane  region  yet  to  be  separated. 
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"  This  Gopher  is  very  commoD  in  Aransas  County,  especially 
in  that  part  of  the  peninsulas  between  the  bay  and  the  edge  of 
the  brush.  There  is  hardly  a  square  foot  of  this  belt  of  land 
(half  a  mite  to  a  mile  in  width),  where  the  soil  is  sandy  and  there 
are  few  or  no  trees  or  brush,  that  has  not  been  plowed  over  many 
times  by  these  animals.  1  think  they  have  done  much  towards 
fertilizing  this  particular  region,  and  that  the  wonderful  vegetable 
growth  on  the  knolls  and  open  places  on  Live  Oak,  St.  Charles 
and  Lamar  Peninsulas,  can  be  attributed  to  this  cause. 

"  Like  the  Moles,  they  do  not  throw  up  many  mounds  in  sum- 
mer— from  May  to  September — and  probably  for  the  same  reason, 
namely,  the  abundant  food  supply  of  bulbs,  roots,  etc.,  which 
can  readily  be  found  within  a  few  feet  of  their  nests.  Later 
they  burrow  more  extensively  in  search  of  food.  They  are  par- 
ticularly destructive  to  young  fruit  trees.  A  farmer  on  St. 
Charles  Peninsula  told  me  he  killed  over  250  of  these  animals 
between  the  i8th  of  March  and  the  middle  of  April,  1893.  They 
were  eating  off  his  young  mulberry  and  pear  trees  at  the  roots. 
The  orchard  had  been  set  out  in  an  old  sweet  potato  field,  and 
sweet  potatoes  came  up  all  over  it  from  potatoes  left  in  the  ground 
(he  previous  year.  These  no  doubt  attracted  the  Gophers,  as 
they  are  particularly  fond  of  sweet  potatoes,  and  are  thus  a  great 
nuisance  to  farmers  and  gardeners. 

"  Gophers,  Pocket  Mice  and  Moles  frequent  the  same  localities. 

1  found  none  of  either  on  any  of  the  islands.  They  do  not  take 
to  water,  as  do  the  Cotton  Rats,  Rice-field  Mice  (.Oryzomys), 
Raccoons,  etc." — H.  P.  A. 

6.  Perognathus  paradoxus  Meiriam.  Texas  Pockkt 
Mouse. 

Ptragnalhui  /nseialus   Bairi),  Mam.   N.  Am.  1857.  410  (at  least  in  part ;  not 

/■.  faicialus   Wikc.)  ;  Thomas.  W  Z.  S.  iSBS,  p.  449  (Duval  Co..  Texas). 
Ferognalhui  paradoxus   Ml^RKIAM.   N.   Am.   Fauna.    No.    I.   Ocl.  1889,  p.  34 

(Trego  Co. ,  Kansas), 
Peregnalhui  paradoxus  spilotus  Merriam,   N.  Am.  Fauna.  No.  1,  Ocl.  1889, 

p.  25  (Gainesville,  Cook  Co. ,  Texas)  :  Alles,  Bull.  Am.  Mus.  Nat.  Ilisl. 

in,  p.  225,  April,  1S91  (Padre  Island  anj  Bee  Co.,  Texas). 

This  species  is  represented  by  22  specimens,  including  both 
sexes  and  various  ages.     One  was  taken  in  January,  2  in  March, 

2  in   May,  5   in  October,  6  in  November,  and  6  in  December. 
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The  adult  specimens  vary  tittle  in  color,  although  some  are  of  a 
rather  stronger  shade  of  reddish  yellow  than  others.  Iminature 
examples  are  darker,  with  a  finer,  much  softer  pelage.  They 
appear  to  agree  perfectly  with  specimens  of  corresponding  age 
from  Brownsville,  Texas. 

A  large  series  of  adults  from  Brownsville,  taken  mostly  in 
August  and  September,  are  not  comparable  as  to  season,  being  in 
thin  summer  pelage.  They  are  much  darker  and  much  less 
hispid  than  the  Rockport  series.  An  October  specimen  (No. 
4195.  5  ad.)  from  Brownsville,  however,  in  nearly  full  winter 
coat,  is  scarcely  distinguishable  from  Rockport  examples  of  corre- 
sponding date.  Another  October  Brownsville  specimen  (4196, 
9  ad.)  is  less  advanced,  but  plainly  indicates  a  winter  pelage  like 
that  of  the  Rockport  series. 

If  separable  from  the  Kansas  type  (true  paradoxus),  these 
specimens  would  all  be  referable  to  the  P.  paradoxus  spilotus 
foim.  The  distinctness  of  the  dusky  spot  on  the  anterior  border 
of  the  ear  externally  is  variable,  and  the  whole  fore  leg  is  often 
white  instead  of  tan-colored  to  the  wrist. 

"This  species  is  very  common  in  open  places,  and  sometimes 
where  there  are  bushes.  Although  found  near  the  shores,  I  have 
never  met  with  it  on  any  of  the  islands.  It  may,  however,  occur 
on  St.  Joseph  Island.'  Its  favorite  haunts  are  the  higher  knolls 
in  the  low  flats  around  the  bays.  Its  chief  food  in  fall  and  winter 
is  the  seeds  of  the  sage  weed  (Croton  texensis),  which  grows  in 
great  abundance  all  over  the  open  country,  and  affords  food  for 
many  of  the  seed-eating  mammals  and  birds.  In  the  spring,  when 
the  sage  seed  becomes  scarce,  the  I'ocket  Mice  take  to  the  seeds 
of  the  bur-grass  (Ceruhrus  tribuloides),  which  grows  all  over  this 
region.  On  March  29  1  caught  a  half-grown  Pocket  Mouse  with 
its  cheek-pouches  filled  with  these  burs.  In  digging  out  one  of 
their  burrows,  probably  an  old  Gopher  burrow,  I  found  the 
bottom  of  the  burrow,  for  a  distance  of  thirty-iive  yards,  covered 
with  grass  burs. 

"  There  are  several  holes  or  entrances  to  each  of  their  homes 
or  nests.     The  earth  removed  in  excavating  them  is  piled  in  a 

■  There  are  iwd  ■pecimen"  in  Itie  Mu<euin  Cnlletlion  from  Padre  liland. 
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single  mound  several  feet  away.  After  going  into  a  hole  they 
fill  the  dirt  in  behind  them,  thereby  stopping  up  the  entrance, 
doubtless  for  the  purpose  of  keeping  out  snakes.  I  have  never 
found  any  nest  ;  perhaps  they  do  not  make  any,  but  merely  lie  in 
the  sand.  While  they  do  not  appear  to  lay  up  large  stores,  they 
probably  gather  food  during  the  night  to  eat  in  their  holes,  laying 
up  a  larger  quantity  for  '  northers  '  or  cold  spells.  They  occa- 
sionally drag  in  rubbish  with  which  to  close  tlieir  holes.  I  once 
found  the  wing  of  a  plover  dragged  into  a  Perognatkus  hole. 

"  An  old  female  taken  March  51  contained  nine  very  small 
embryos,  but  I  have  never  met  with  any  newly-born  young.  As 
they  eat  grass  roots,  etc.,  as  well  as  seeds,  food  is  abundant,  and 
they  breed  early,  and  probably  several  times  a  year.'  They  can 
becaught  in  traps  baited  with  oatmeal,  and  also  by  placing  traps 
over  their  holes,  so  that  they  are  caught  in  going  in  or  out." — 
H.  P.  A. 

7.  Mus  decumanus  Linn.  Brown  Rat  ;  Wharf  Rat. — 
"  Captain  Bailey,  Captain  Philtips,  and  several  other  old  settlers 
say  that  '  Bam  Rats  '  or  '  Wharf  Rats  '  were  abundant  fifteen  to 
twenty  years  ago,  but  that  they  gradually  disappeared  after  the 
great  beef  packing  establishments  closed  up,  and  the  marine 
shipping  ceased  upon  the  advent  of  the  railway  into  this  region. 
I  do  not  believe  there  is  at  present  a  Brown  Rat  in  Aransas 
County.  I  failed  to  find  one  during  my  two  years'  residence 
there,  in  1892  and  1893."— H.  P.  A. 

Mr.  Chapman  secured  a  very  large  specimen  of  this  species  in 
the  vicinity  of  Corpus  Christi. 

8.  Mus  alexandrinus  Goeffr.  White-Bellied  Rat  ;  Roof 
Rat. — One  specimen,  3  ad.,  Feb.  zo,  1893. 

"  The  specimen  sent  was  caught  on  a  boat  which  made  trips 
between  St.  Charles  Peninsula  and  Rockport.  Lucas  Dubois, 
the  captain,  said  it  had  been  on  the  boat  nbout  a  year  before  he 
caught  it.  I  have  heard  of  rats  being  killed  on  other  boats  here, 
but  they  may  have  been  of  other  species." — H.  P.  A. 
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9.  Mus  musculus  Linn.  House  Mouse.—  Eleven  speci- 
mens, part  caught  in  the  house  and  part  in  the  fields.  They  vary 
much  in  color,  particularly  on  the  ventral  surface,  as  house  mice 
are  apt  to  do  at  other  localities.  Two  are  dingy  reddish  gray 
below  ;  one  is  nearly  pure  white  ;  others  are  grayish  white  tinged 
with  buff,  and  one  is  strong  reddish  buff.  Age  and  season 
doubtless  have  much  to  do  with  this  variation,  but  it  is  doubtless 
largely  purely  individual. 

11.  Neotoma  micropus  Baird.  Texas  Wood  Rat.— 
Eleven  specimens  of  this  species  include  specimens  taken  in 
January,  March,  June,  September,  October  and  December. 
Three  belonging  to  one  litter  and  less  than  one-fourth  grown, 
were  taken  March  30.  These  are  clear  ashy  gray  above  washed 
with  black,  the  prevailing  color  of  the  middle  of  the  dorsal  area 
being  deep  black. 

There  is  little  to  add  to  the  account  of  this  species  already 
given.'  The  Museum  has  now  large  series  from  Brownsville, 
Corpus  Christi,  and  Rockport.  Several  of  the  Rockport  (June 
and  September)  specimens  have  the  pelage  of  the  posterior  parts 
of  the  body  very  much  abraded. 

"  Common  on  the  main  land  wherever  bunches  of  Opuntia  are 
growing,  but  I  have  not  found  them  on  any  of  the  islands.  They 
may,  however,  occur  on  St.  Joseph  Island.  I  caught  one  under 
a  wharf,  near  the  water's  edge,  in  the  main  part  of  the  town 
of  Rockport,  in  a  trap  baited  with  sweet  potato.  Capt.  N.  C. 
Phillips,  an  old  settler,  says  these  rats  are  excellent  eating,  in  his 
estimation  far  superior  to  squirrel  meat. 

"  I  found  a  nest  once  in  a  club  house  on  Copano  Bay,  used  in 
the  hunting  season  by  duck  hunters.  A  pile  of  all  kinds  of 
material  had  been  carried  in,  and  a  nice  round  nest,  open  on  the 
top,  made  in  the  middle  of  it."— H.  P.  A. 

12.  Sigmodon  hispidus  texianus  (^»</.'5r'.^(iMw.).  Texas 
Cotton  Rat. — This  species  is  represented  by  a  series  of  42 
specimens,   taken   between   Sept.  30  and   March  30,  the   other 
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months  of  the  year  being  unrepresented.  They  fall  into  two 
quite  sharply  differentiated  phases — a  blackish- gray  phase, 
slightly  varied  with  pale  yellowish  brown,  and  a  yellowish-brown 
series,  slightly  varied  with  blackish.  If  they  came  from  widely 
separated  localities  they  might  easily  be  taken  for  well-marked 
geographical  forms.  Mr.  Chapman's  Corpus  Christi  series  of 
10  specimens  is  separable  in  the  same  way,  as  he  has  already 
noted  (this  Bulletin,  V,  p.  45).  In  this  case  Mr.  Chapman  states 
that  the  dark  specimens  came  from  the  marshes,  where  their 
runways  "led  beneath  the  dense  mat  of  marsh  grass,"  and  the 
light  specimens  from  the  dry,  scrubby  chaparral,  where  they  were 
more  exposed  to  the  bleaching  effect  of  the  sunlight.  In  view  of 
Mr.  Chapman's  experience  I  wrote  lo  Mr.  Attwater  for  definite 
information  as  to  the  kind  of  ground  in  which  the  specimens 
were  taken.  In  reply  he  states  that  a//  the  specimens  came  from 
the  islands,  where  the  highest  ground — an  old  railway  bed — is 
"  only  five  feet  above  the  water-line  of  the  bays,  and  the  highest 
natural  level  only  three  feet,  the  average  being  about  two  feet. 
At  high  tides  much  of  the  land  is  flooded.  The  entire  location 
was  cut  up  with  channels  and  bayous,  and  on  the  whole  would 
be  properly  described  as  a  damp  situation.  The  rats  made  their 
homes  on  the  higher  spots  in  half-flooded  situations,  generally 
along  the  sides  of  the  railway  'dump,' but  no  part  of  their 
haunts  could  be  compared  with  the  '  dry  scrubby  chaparral.'  "  In 
this  case  therefore  it  would  seem  that  the  two  phases  above  men- 
tioned simply  represent  individual  variation  assorted  in  accord- 
ance with  the  tints  of  the  pelage  into  two  series !  Yet  there  are 
comparatively  few  well-marked  '  intergrades.' 

Ten  adults,  as  measured  by  the  collector,  give  the  following  ; 
Total  length,  258  to  308  mm.,  averaging  282  ;  head  and  body, 
137  to  174,  averaging  156  ;  tail  vertebrse,  no  to  133,  averaging 
126';  hind  foot,  31  to  33,  averaging  32. 

Six  adults  from  Corpus  Christi,  measured  in  the  flesh  by  Mr. 
Chapman,  give  the  following  :  Total  length,  264  to  290,  averaging 
277  ;  head  and  body,  145  to  180,  averaging  170  ;  tail  vertebrae, 
97  to  121,  averaging  109';  hind  foot,  30  to  33,  averaging  31.5. 
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As  regards  seasonal  variation,  November  and  December  speci- 
mens average  darker  than  those  taken  in  other  months,  while  the 
March  specimens  are  much  the  lightest  of  the  series.  As  previ- 
ously stated,  the  months  of  April  to  August,  inclusive,  are  un- 
represented. 

"  Sigmodens  are  common  on  the  group  o(  small  islands  (marked 
No.  a.  No.  3  and  No.  4  on  the  map  I  send  you),  particularly  so 
on  Island  No.  z,  and  at  the  '  Point '  or  '  Pocket '  where  Oryzomys 
was  found.  I  have  found  none  on  the  mainland.  They  may 
occur  on  St.  Joseph  Island,  as  they  are  good  swimmers.  Their 
favorite  haunts  are  the  thick  growths  of  cacti  {Oputitta),  and  the 
thick  matted  grass  that  grows  near  the  water's  edge.  They  have 
been  found  living  with  Oryzomys  and  Onychomys  in  the  bunches 
of  cactus.  Their  nests  are  usually  placed  on  the  ground  among 
cactus  roots,  or  under  piles  of  brush,  and  among  the  roots  of  the 
dwarfed  huisache  bushes,  and  are  usually  composed  of  anything 
handy.  One  nest  was  made  entirely  of  hog  bristles,  taken  from 
a  dead  hog  lying  near  a  bunch  of  cactus.  When  disturbed  they 
retreat  into  shallow  holes  in  the  ground.  They  are  much  preyed 
upon  by  rapacious  birds  and  mammals— by  the  marsh  hawk  in 
the  day  time  and  by  the  short-eared  owl  at  night.  A  great 
many  are  also  captured  by  rattlesnakes,  and  probably  abo  by 
raccoons  and  skunks." — H,  P.  A. 

13.  Oryzomys  palustris  texensis,  subsp.  nov. 

Above  very  pale  yellowish  gray-brown,  varied  with  blacliish  over  the  middle 
of  the  dorsal  region,  forming  an  indistinct  blackish  dorsal  band  ;  sides  yellow- 
ish gray,  very  slightly  varied  with  blackiah  lipped  hairs.  Below  clear  grayish 
white,  (he  fur  plumbeous  at  base. 

Total  length  (of  type,  No.  \\\\.  ',  ad..  Rockport,  Teias,  Nov.  15,  1893, 
H.  P,  Attwater),   277  mm.  ;   head  and  body,   137  ;    tail  vertebrze,  140  ;    hind 

Seven  adult  males  give  the  following,  based  on  (he  collector's  measurements 
taken  from  the  fresh  specimens  :  Total  length,  249  to  s8o.  averaging  264  ;  head 
and  body,  IZ3  to  146.  averaging  [31  ;  tail  vertebrnr,  \il  to  140,  averagijig 
13*  ;  hind  foot,  28.5  to  30.5,  averaging  30. 

This  is  simply  a  large  pallid  form  of  the  O.  palustris  group. 
The  Rockport  series,  when  compared  with  Louisiana  and  Florida 
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specimens  of  O.  palustris  natalor  Chapm.,'  is  strikingly  different 
in  coloration,  about  as  different,  and  differing  much  in  the  same 
way,  as  the  Brown  Rat  (Mus  dtcumaiius)  and  the  Muslcrat.  The 
color  differences  are  much  less  when  the  Rockport  series  is  com- 
pared with  North  Carolina  specimens  (true  O.  palustris),  but  are 
still  very  appreciable,  while  the  size  is  much  larger.  The  follow- 
ing comparative  measurements  indicate  the  average  size  of  the 
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This  is  doubtless  the  large  pale  form  mentioned  by  Dr.  Coues 
(Mon.  N.  Am.  Roden.,  1877,  p,  116)  as  occurring  at  Neosho 
Falls,  Kansas.  All  of  the  Orysomys  thus  far  examined  from 
Brownsville,  Texas,  have  proved  to  be  O.  aquaticus — a  very  dif- 
ferent species  from  any  form  of  the  O.  palustris  group.  On  the 
other  hand.  Corpus  Christi  (Chapman,  I.  c,  p.  45)  and  Rockport 
specimens  have  all  proved  referable  to  what  is  here  named 
O.  p.  texensis. 

The  Rockport  series  numbers  39  specimens,  and  includes 
young  of  various  ages,  middle-aged  specimens,  and  eight  or  ten 
that  are  fully  adult.  Two  were  taken  in  March,  one  in  January, 
and  the  rest  between  Oct.  4  and  Dec,  5.  One  (No.  65,  Coll.  H. 
P.  Attwater)  is  exceptionally  rufescenl ;  this  is  the  single  example 
mentioned  by  Mr.  Chapman  (I.  c,  p.  45)  as  apparently  referable 
to  his  O.  p.  natator. 

"  The  specimens  were  all  taken  at  one  locality,  and  nearly  all 
from  the  '  Point  '  or  '  Pocket  '  near  the  mainland  [see  Map, 
p.  i66].  Some  of  them  were  found  in  holes  in  the  shell  ridge 
formed  by  the  abandoned  railway  bed,  where  the  Sitoitiys  mearnsii 
were  taken.  In  fact,  they  made  nests  in  the  holes  1  had  formed 
on  former  visits  in  digging  out  .9.  mearnsii.     They  were  much 
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more  common  in  1895  than  in  1892.  I  think  they  move  about 
somewhat,  as  I  have  found  them  in  places  where  I  had  vainly 
searched  for  them  a  short  time  before.  Their  favorite  resorts 
are  places  where  the  Spanish  bayonet  ( Yucca,  sp.)  grows.  They 
make  many  nests  among  the  leaves  of  this  plant,  placing  them 
close  to  the  stem,  beneath  the  dead  leaves,  which  hang  down  and 
afford  them  shelter.  They  also  nest  in  holes  in  the  shell  ridges. 
In  most  cases  I  have  found  the  male  and  female  in  the  same 
nest,  but  in  the  yuccas  and  among  the  prickly  pears,  the  males 
and  females  appeared  to  occupy  separate  nests.  They  also  live 
in  the  piles  of  sea  weed  which  accumulate  along  the  beach. 
Favorite  places  for  them  are  the  '  diick-blinds '  made  by  the 
hunters  for  concealment  in  duck  shooting.  I  once  heaped 
together  a  smalt  pile  of  yucca  and  weed  stalks,  and  used  to  find 
one  or  two  of  these  mice  under  it  whenever  I  visited  the  place, 
during  October  and  November.  They  eat  all  kinds  of  weed 
seeds,  and  are  very  fond  of  the  seeds  of  the  prickly  pear." — 
H.  P.  A. 

14.  Sitomys  meamsii  (AlUn).  Mearns's  White-footed 
Mouse. 

Vttffrimm  mearnsii  Allen,  Bull.  Am.  Mus.  Nat.   Hist.  Ill,  p.  300,  June. 

1 891  (Brownsville.  Texas). 
Sitomyi  mtarnHi  Bryant,  Zoe.  Ill,  Oct.  189Z.  p.  314. 

Represented  by  a  series  of  36  specimens,  including  adults  and 
young  of  various  ages,  and  also  by  several  nests,  collected 
mainly  between  Oct.  a  and  Jan.  2.  As  a  series  they  differ  very 
appreciably  from  a  similar  series  from  Brownsville,  collected 
chiefly  in  August  and  September.  The  two  phases  are  evidently 
too  close,  however,  to  require  separation.  There  is  practically 
no  difference  in  size  or  proportions, judging  by  the  measurements 
taken  by  the  collectors  from  the  fresh  specimens,  the  slight  dis- 
crepancy in  the  relative  length  of  the  tail  being  doubtless  due  to 
different  methods  of  measuring.  Thus,  14  adult  specimens  from 
Brownsville  give  the  following  averages  and  extremes :  Total 
length,  175  to  182  mm.,  averaging  177  ;  head  and  body,  89  to 
105,  averaging  97  ;  tail,  74  to  85,  averaging  80;  hind  foot,  ig  to 
22,  averaging  lo.     A  series  of  1 2  adults  from  Rockport  gives  the 
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following  :  Total  length,  160  to  190,  averaging  172  ;  head  and 
body,  7610  1 01,  averaging  84  ;  hind  foot,  19  to  21.5,  averaging  20. 

In  coloration  many  of  the  specimens  are  indistinguishable,  but 
as  a  series  the  Rockport  specimens  are  slightly  more  rufescent, 
several  of  the  specimens  shading  much  more  strongly  toward 
chestnut  than  any  in  the  Brownsville  series.  Several  Bee  County 
specimens,'  it  is  of  interest  to  note,  are  all  as  strongly  chestnut  as 
the  brightest  Rockport  specimens.  One-third  of  the  Browns- 
ville specimens  show  some  trace  of  a  rufescent  pectoral  spot, 
while  in  one-fourth  of  them  it  is  quite  strongly  defined,  but  in 
the  Rockport  series  not  one  shows  the  slightest  tendency  to  such 
a  spot. 

"  Most  of  these  mice  were  taken  from  nests  placed  in  holes  in 
the  slopes  of  an  abandoned  railway  embankment.  They  are 
found,  however,  elsewhere,  and  even  enter  houses,  where  they 
live  with  common  house-mice,  specimens  of  both  having  been 
taken  at  the  same  time  in  the  same  room. 

"  The  various  nests  obtained  were  placed  in  the  sloping  railway 
embankment,  at  the  end  of  a  horizontal  burrow,  from  six  inches 
to  two  feet  in  length.  Often  there  is  also  a  vertical  exit  to  the 
top  of  the  level  ground,  so  that  after  digging  in  to  the  nest  one 
finds  that  the  mouse  has  escaped  up  through  the  other  hole.  No 
attempt  is  made  to  conceal  the  entrance.  The  nests  are  gener- 
ally made  of  anything  handy,  generally  of  sea  moss,  and  occasion- 
ally of  fine  grass,  or  tow,  the  latter  obtained  by  gnawing  up  old 
pieces  of  rope  or  twine  found  on  the  beach.  The  breeding  sea- 
son is  so  arranged  that  the  young  are  born  about  the  time  the 
seeds  of  various  weeds,  on  which  they  feed,  begin  to  ripen.  Be- 
fore the  young  are  born  a  male  and  female  will  be  found  occupy- 
ing the  same  nest,  but  after  this  event  the  male  will  be  found  in 
another  hole  not  far  away.  Four  to  six  is  the  usual  number  of 
young  in  a  litter.  I  have  several  times  taken  the  old  female  and 
her  young  ones  home  with  me  to  try  and  raise  them,  but  in  a  day 
or  two  the  young  ones  began  to  die.  On  one  occasion  (Oct.  a) 
I  caught  a  male  and  female    in    separate  holes  and  put  them 
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together  in  a  box  alive.  During  the  night  young  were  born, 
of  which  three  were  found  in  the  box  the  next  morning,  and 
the  remains  of  one  or  two  more,  in  the  stomach  of  the  male. 
At  another  timt:  a  male  and  female,  the  latter  having  newly-born 
young,  were  put  in  a  box,  and  in  the  morning  it  was  found  that 
the  male  had  killed  and  eaten  two  of  the  five  young  ones. 

"I  have  never  seen  any  fawn-colored  spot  on  the  breast  of  any 
Sitomys  found  in  this  locality," — H.  P.  A. 

15.  Sitomys  <Baioinys)  tayiori  {Thomas).  Tavlok's 
Mouse.— One  specimen,  3  .  Oct.  19,  Apparently  a  rare  species 
near  Rock  port. 

"  Brought  to  me  by  a  boy,  who  said  he  found  it  while  digging 
Wood  Rats  out  of  a  bunch  of  prickly  pear." — H.  P.  A. 

16.  Onychomys  long^pes  Merriam.'  Texas  Grasshopper 
Mouse. — Six  specimens,  March  and  December,  including  adults 
and  young.     Identified  as  this  species  by  Dr.  Merriam. 

"This  species  I  found  least  common  of  any  of  the  small  mam- 
mals. They  are  much  slower  in  Iheir  movemenis  than  Sigmodan, 
Orysamys,  and  others,  and  probably  for  this  reason  get  picked  up 
by  hawks,  owls,  skunks,  etc.  Two  young  specimens  were  caught 
in  traps  set  over  Pcrognathus  holes.  They  probably  wander 
around,  looking  into  holes  and  crevices  for  beetles  and  other 
insects,  and  may  find  many 'square  meals  '  in  the  Perognathus 
entrances.  All  were  found  at  the  '  Point  '  close  to  the  mainland, 
which  is  surrounded  most  of  the  time  by  mud  and  water.  Two, 
male  and  female  { probably  a  pair),  were  dug  out  of  a  shallow  hole 
in  the  ground  among  the  roots  of  some  dwarfed  huisache  bushes, 
and  another  among  the  roots  of  Opuntta.  At  one  of  these  places 
I  found  several  hundred  wings  of  butterflies  [Danais  arcliippus\, 
the  bodies  of  which  had  been  eaten  by  the  OnyihomysJ  Wings  of 
these  butterflies  were  often  found  scattered  all  over  this  particular 
locality.  These  butterflies  [identified  as  above  from  specimens 
sent  by  Mr.  Attwater]  appear  to  be  migratory,  coming  here  by 
thousands  in  the  fall."— H.  P.  A. 

1  N,  Am.  Fauna.  No.  t.  Ucl.,  1SB4,  p.  1.     Concha  Co.,  Tuu. 

>  Thi±  obtervatioD  11  of  f^pccial  mieresi  from  Ihe  fad  thai  ihi^  hulterrty  'tt  supposed  (0  be 
'  prtitected  *  hy  a  oauvoui  odor  or  Taste  thai  rcnden  It  unpalatahk  to  anLmalA. 
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17.  Spermophilus  mexicanus  (Lichl.).  Mexican  Spermo- 
PHILE.— Four  specimens,  Oct.  3,  1893. 

"  These  specimens  were  sent  to  me  from  some  place  near 
Gregory,  between  Corpus  Christi  and  Roclcport,  They  are  not 
nearly  as  numerous  in  Aransas  County  as  they  are  about  Corpus 
Christi.  t  hear  of  a  few  in  the  Black  Jack  Peninsula,  and  occa- 
sionally near  Rockport,  but  they  are  quite  scarce." — H.  P.  A, 

Mr.  Frank  M.  Chapman  collected  a  series  of  nine  specimens  at 
Corpus  Christi,  April  8-ii,  1891,  where  he  found  them  locally 
abundant  along  the  coast,  but  apparently  absent  in  the  interior. 
Aransas  County  seems  to  form  their  northern  limit  of  distribution 
in  the  coast  region  of  Texas. 

The  type  of  Spermophilus  ntextcanus  came  from  Toluco,  near 
the  City  of  Mexico.  In  the  absence  of  material  from  the  type 
locality  the  Texas  specimens  are  provisionally  identified  as  above. 

Five  adult  males  in  Mr.  Chapman's  series  give  the  following 
average  measurements,  taken  by  the  collector  before  skinning  ; 
Total  length,  304  mm.;  head  and  body,  188  ;  tail,  116  ;  hind  foot, 
40.  The  Corpus  Christi  specimens  do  not  differ  appreciably  from 
a  large  series  from  Brownsville. 

18.  Spermophilus  spilosomaatinectens.^^mam.'  Padre 
Island  Spermophile. — One  specimen.  Mustang  Island,  near 
Aransas  Pass,  12  miles  from  Rockport,  Oct.  26,  1S93  ;  4  speci- 
mens, same  locality,  April  25,  1894.  These  latter  have  been 
submitted  to  Dr.  Merriam  for  examination,  who  finds  them  to 
agree  with  his  Padre  Island  series. 


"  Spermophites  are  said  to  be  very  common  on  Mustang  Island. 
I  sent  over  for  specimens,  and  No.  139  [as  recorded  above]  was 
sent  to  me.  It  was  killed  near  the  life-saving  station  [at  the  north 
end  of  the  island].  I  am  told  they  are  found  all  over  Mustang 
Island,  but  there  are  none  on  St.  Joseph  Island,  nor  can  I  hear  of 
any  ever  having  been  found  there." — H.  P.  A. 

Mustang  Island  is  practically  a  continuation  of  Padre  Island, 
the  type  locality  of  this  subspecies,  although  at  present  separated 

'  Fmc.  Biol.Sac.  Wuhinitoa.VIII.  p.  i3i,I>ci:.  t8,ig«3. 
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from  it  by  a  narrow  inlet  only  a  few  mites  in  width.  St.  Joseph 
Island,  only  slightly  separated  from  Mustang  Island,  is  a  further 
continuation  of  the  remarkable  series  of  '  sand-spits,'  or  low, 
narrow,  sandy  islands,  that  extends  from  near  the  mouth  of  the 
Kio  Grande  north  to  Matagorda  Bay,  and  is  continued  still 
further  in  the  narrow  Matagorda  Peninsula.  Apparently  Mustang 
Island  forms  the  northern  limit  of  distribution  of  this  peculiar 
form  of  Spermophile. 

19.  Sciurusnigerlimitis  (5i7/>i/).  Texan  Fox  Squirrel.— 
One  specimen,  3  ad.,  Rockport,  Feb.  27,  1893.  Not  appreciably 
different  from  a  specimen  from  the  type  locality  (San  Pedro  or 
Devil's  River)  of  Baird's  Sciurus  limitts,  recently  received  from 
Dr.  K,  A.  Mearns. 

"There  are  no  Fox  Squirrels  in  Aransas  County  except  on  St. 
Charles  Peninsula,  where  there  are  several  s<iuare  miles  of  black- 
jack oaks.  This  area  is  separated  from  the  timber  on  the  Guada- 
loupe  River  by  prairie  land,  so  that  this  colony  of  Fox  Squirrels 
is  practically  isolated." — H.  P.  A. 

20.  Dicotyles  ang^latus  Cope.'  Peccary. — "  FormeHy 
common  in  Aransas  and  adjoining  counties,  but  now  rarely  met 
with.  On  .Aug.  20,  1892,  a  large  male  was  killed  in  front  of  the 
Bay  View  Hotel  on  the  beach  in  the  city  of  Rockport.  It  was  in 
the  shallow  salt  water,  rooting  among  the  sea  grass.  It  was  a 
season  of  great  drouth,  and  I  fancy  the  dry  weather  may  have 
had  something  to  do  with  its  wanderings." — H.  P.  A. 

21.  Bison  americanus  (Gmel.).  American  Bjson. — "  I 
have  been  told  by  old  residents  that  the  horns  and  bones  of  this 
animal  were  formerly  found  on  the  prairies  of  Aransas  County." — 
H.  P.  A. 

22.  Cariacus  virginianus  {Bodd.).  VrRciNiA  Deer.— 
There  are  no  specimens  in  the  collection,  and  the  following  note 
is  therefore  provisionally  assigned  to  this  species. 


^yGoo'^lc 


Bulletin  American  Museum  of  Natural  Hiitury.     [Vol.  VI, 


"  Rare  od  the  peninsulas,  but  quite  numerous  on  St.  Joseph 
Island,  where  ihey  are  protected  by  Messrs.  Wood  and  Allyn,  who 
own  the  island  and  use  it  as  a  cattle  and  sheep  ranch.  Captain 
Baiiey  informs  me  that  about  1857  or  1858  thousands  of  deer  died 
throughout  this  region  from  a  disease  called  the  '  black  tongue,' 
on  account  of  the  tongues  in  the  dead  animals  being  fuund  to  be 
black.'*— H.  P.  A. 

Note  on  the  Camels  introduced  into  Texas. — As  is 
well  known,  the  United  States  Government  introduced,  many 
years  since,  two  shipments  of  Camels'  into  Texas,  with  a  view  to 
their  acclimatization  and  use  for  military  purposes.  Mr.  Attwater 
made  casual  reference  to  the  matter  in  his  notes,  and  on  applying 
to  him  later  for  more  definite  information,  he  has  obtained  and 
kindly  transmitted  an  important  letter,  written  at  his  solicitation, 
by  Capt,  C.  F.  Bailey,  an  old  settler  and  prominent  citizen  of 
Rockport,  from  which  the  following  interesting  extracts  are 
taken.  According  to  '  Reports  upon  the  Purchase,  Importation 
and  Use  of  Camels  and  Dromedaries,  to  be  employed  for  Mili- 
tary Purposes,  according  to  Act  of  Congress  of  March  3,  1855,' 
made  by  Major  Henry  C.  Wayne  (published  as  Senate  Ex.  Doc. 
No.  til,  34th  Congress,  3d  Session,  1857),  it  appears  that  the 
first  shipment,  consisting  of  34  animals,  was  landed  at  Indianola, 
Texas,  May  13,  1856,  and  the  second,  of  41  animals,  at  the  same 
port,  Feb.  10,  1857.  Says  Capt.  Bailey  :  "...  I  personally  saw 
about  half-a-dozen  of  these  camels  myself  during  the  year  1S63 
....  After  landing  the  camels  were  loaded  only  once  for  the 
upper  country  [San  Antonio],  and  then  returned  to  the  coast, 
when  the  war  broke  out,  and  the  Confederate  authorities  not 
wishing  to  be  bothered  with  them  turned  them  loose,  particularly 
as  the  Arabs  who  had  been  brought  out  to  manage  them  had  also 
left.  They  wandered  and  scattered  without  control,  let  or  hind- 
rance all  over  the  country  from  the  Nueces  to  Indianola,  and 
from  San  Antonio  to  the  Gulf,  with  never  more  than  two  or  three 
in  a  bunch.  I  never  heard  of  but  one  being  killed,  and  that  was 
on  the  Aransas  River.  He  was  a  particularly  ugly  old  male, 
would  pursue  and  attack  every  one  he  saw,  whether  mounted  or 
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on  foot,  and  was  killed  by  a  party  on  horseback  he  was  pursuing. 
The  last  I  ever  heard  of  any  of  them  was  that  a  stockman  gath- 
ered all  he  could  find,  either  seven  or  eight,  and  sold  them  to  the 
manager  of  a  circus  that  was  traveling  through  the  country,  as 
every  body  sold  every  body's  else  cattle  in  those  days,  to  be  i)aid 
for  if  claim  was  ever  made.  It  is  safe  to  say  that  no  claim  was 
ever  made.  This  sale  was  in  1867,  I  think.  Whatever  became 
of  the  majority  of  them  no  one  can  ever  positively  tell.  I  never 
heard  of  but  one  young  one  being  born  in  this  country.  An  old 
female  with  a  young  one  following  her  was  seen  near  Indianola 
in  i860  or  1861.     i  do  not  ihink  it  ever  grew  to  maturity." 

23.  Atalapha  noveboracensis  {Erxl^.  Red  Bat. — Five 
specimens,  Rockport,  August  and  September,  1893. 

As  I  have  elsewhere  stated.'  there  is  a  well-marked  sexual  dif- 
ference in  color  in  the  present  species,  the  females  being  darker 
and  duller  than  the  males,  with  the  whitish  tipping  of  the  hairs 
broader,  giving  a  very  different  general  effect  to  the  coloration. 

"  The  only  bats  I  found  were  the  red  ones  1  sent  you.  I  think 
they  stay  around  trees  and  roost  in  them.  Captain  Phillips 
informs  me  that  he  has  noticed  also  a  small  brown  bat." — H.  P.  A. 

It  may  be  worth  while  to  record  in  this  connection  the  capture 
of  Atalapha  einerea  (Beauv.)  from  Texas,  there  being  in  the  col- 
lection of  the  American  Museum  a  specimen  from  Brownsville 
(Oct.  24,  1891,  F.  B.  Armstrong),  and  another  from  probably  Bee 
County  (exact  locality  uncertain),  presented  by  Mr,  George  B. 
Sennett. 

There  is  also  in  the  Museum  a  series  of  six  specimens  of 
Dasypterus  intermedius  (H.  Allen)  from  Brownsville,  Texas 
(March  17-19,  May  28-50,  Aug.  29,  F.  B.  Armstrong),  where  it  is 
apparently  not  uncommon. 

24,  ScalopS  texanus  Allen.    Texas  Mole. 

Sealopt  argiHiatut  Uxanus  Allen,  Bull.  Am.  Mus.   Nat.   Hist.  Ill,  p.  221, 

April,  1891. 
Scahpi  texanus  Allen,  iiid,  V,  p.  200,  Aug.  1893. 
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This  species  is  represented  by  a  series  of  26  specimens,  col- 
lected by  Mr.  Attwater  in  the  vicinity  of  Rockport.  They  vary 
considerably  in  coloration,  independently  of  age,  sex,  or  season, 
mainly  in  the  amount  of  orange  suffusion  pervading  the  pelage. 
A  few  specimens  show  it  in  comparatively  slight  degree ;  in  others 
it  is  very  strong,  so  that  when  held  from  the  light  the  anterior 
half  of  the  ventral  surface  is  often  deep  chestnut  orange.  The  head, 
and  sometimes  the  anterior  third  of  the  dorsal  surface,  is  usually 
much  more  fulvous  than  the  rest  of  the  upper  surface.  There  is 
generally  a  well-defined  orange  spot  on  each  side  of  the  nose,  the 
two  spots  sometimes  uniting  across  the  base  of  the  forehead. 

The  collector's  measurements  of  iz  adult  males  give  the  follow- 
ing extremes  and  averages:  Total  length,  r^s  to  147  mm.,  averaging 
■  41  ;  tail,  23  to  27,  averaging  25  ;  hind  foot,  16.5  to  19,  averaging 
17.8.  Eight  females  average  slightly  smaller,  as  follows:  Total 
length,  133  to  146,  averaging  137  ;  tail,  20  to  35.5,  averaging  33  ; 
hind  foot,  15  to  18,  averaging  16.5. 

"  Moles  are  very  numerous  all  over  the  peninsula,  perhaps  the 
most  common  of  any  of  the  small  mammals.  They  are  extremely 
hard  to  catch,  frequently  going  around  and  under  the  trap.  They 
work  chiefly  at  night,  and  go  sometimes  two  or  three  hundred 
yards  to  find  a  good  feeding  place.  They  are  particularly  active 
after  a  rain,  the  rain  probably  having  something  to  do  with  the 
movements  of  the  insects  on  which  they  feed. 

"  Mole  runways  are  very  common  even  in  parts  of  the  country 
where  the  soil  is  very  poor,  apparently  nothing  but  sand,  and  the 
vegetation  consists  of  shrubby  oaks  and  sweet  bays,  and  where  no 
other  small  mammals  are  found.  But  they  are  most  numerous 
where  the  soil  is  more  or  less  damp,  as  in  the  so-called  "sub- 
irrigated  '  lands,  where  the  dampness  comes  nearly  to  the  surface. 
During  very  dry  weather  the  moles  descend  deeper  into  the 
ground,  as  owing  to  the  dryness  of  the  soil  the  runways  then  fill 
by  the  crumbling  sand  when  near  the  surface.  They  appear  also 
to  be  more  active  in  the  (all,  spring  and  winter  months  than  in 
summer,  when,  from  the  greater  abundance  of  insects,  they  may 
be  able  to  procure  food  with  less  effort. 

"  The  position  selected  for  the  nest  is  several  feet  below  the 
surface,  and  always  in  a  hard  place  to  get  at,  being  generally 
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undet  a  clump  of  bushes  or  a  tree.  A  nest  1  dug  out  was  made 
of  fine  grass.  I  have  never  seen  any  young  ones,  nor  caught  any 
that  were  very  small." — H.  P.  A. 

25.  Procyon  lotor  hernandezii  (/fa^/fr).— One  specimen, 
from  Corpus  Christi  (April  10,  iSyi,  F.  M.  Chapman).  There 
are  no  specimens  in  Mr.  Altwater's  collection,  but  he  reports  it 
a.s  abundant,  writing  as  follows  : 

"  Raccoons  are  common  on  the  peninsulas,  and  very  abundant 
on  St.  Joseph  Island.  George  Roberts  killed  125  on  this  island 
during  the  winter  of  1892-93,  and  W.  A.  Brundrett  sold  175 
'  coon  '  skins  taken  on  Matagorda  Island,  the  next  island  to  the 
east  of  St.  Joseph,  and  in  the  next  county.  They  live  in  the  long 
grass  in  the  marshes  on  the  side  nearest  the  bays,  and  in  the 
chaparral  on  the  ridges.  Their  food  consists  chiefly  of  crabs, 
shell-fish,  dead  fish  washed  on  the  shores,  wounded  ducks  and 
other  birds,  birds'  eggs,  berries,  etc.  I  have  not  had  an  opportu- 
nity to  put  up  a  series  of  specimens,  but  have  seen  a  number  of 
skins,  which  appear  to  me  to  be  lighter  in  color,  and  as  a  rule 
much  more  yellowish  than  those  which  are  found  further  inland." 
— H.  P.  A. 

26.  Bassariscus  astutus  Lieht.  Civet  Cat.— Not  repre- 
sented in  the  collection. 

"  One  was  killed  in  Aransas  County  last  year,  and  I  have  heard 
of  several  others  being  taken  on  St.  Charles  Peninsula.  They 
are  very  common  in  the  counties  to  the  north  and  west,  and  do 
considerable  damage  by  destroying  chickens  while  roosting  in 
the  trees  around  the  ranches. 

"  Captain  Robert  Strachan,  who  has  charge  of  the  main  wharf 
at  Rockport,  has  a  pet  Civet  Cat  which  has  been  loose  in  the 
warehouse  for  about  two  years.  It  often  comes  and  eats  out  of 
his  hand.  It  drinks  milk,  and  will  eat  cheese,  meat  and  fish 
(cooked  and  raw).  He  says  there  were  a  few  rats  in  the  ware- 
house when  he  first  got  the  Civet  Cat,  but  it  soon  cleared  them 
out.  It  disappeared  once  for  several  months,  but  returned  again. 
It  was  caught  in  Bee  County." — H.  P.  A. 
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27,  ConepatUS  mapuritO  (Gm.).  —  This  species  is  repre- 
sented by  two  skulls.  Mr.  Attwater  refers  to  a  mounted  specimen 
in  his  collection,  and  speaks  of  the  species  as  less  common  even 
than  the  Little  Striped  Skunk.  The  specimens  sent  were  taken 
in  the  outskirts  of  the  town  of  Rockport. 

28.  Mephitis  mesomelas  Licht.    Texas  Skunk. 

Mtfihilis  meionielai  XuXtHX.    I>arst.  neuet  Oder  wcaig  bekannter    S±ug.  1827-34. 

Taf,  XI.V,  tig.  2,  and  accompanying  text  ("  Louisiana")  ;  Baird,  Mam. 

N.  Am.  1857.  p.  199  (baaed  on  above). 
Mephitis  variani  Gkay.   C  harks  worth's   Mag.  -Nat.    Hist.    I.    1837.  p.  581 

(Texas:  Troni   .Mr.  Dnimmond's  Coll.);    List  Mam.  Btit.   Mus.  1S43,  69 

(same  :  in  pan  only,  of  Gray's  later  papers):  Baird.  Mam.  N.  Am.  1857. 

p.  193  (Texas)  :    io6\.  Mex.  Bound.  Surv,  Mamm.  1859,  p.  19  (Teiasand 

N.  E.  Mexico). 
Mtphitis  macroura  AUD.   &  Bach.    Quad.  N.  Am.   III.  1853,  p.   11.  pi.  cii 

(San  Antonio,  Texas  :  not  M.  macroura  Lichl.). 

Two  specimens,  5  and  ?,  Rockport,  March  23  and  Oct.  20, 
1893,  They  agree  very  closely  with  a  series  of  12  adult  speci- 
mens from  the  late  '  Neutral  Strip,'  now  part  of  Oklahoma,  collec- 
ted by  Messrs.  Richardson  and  Rowley  on  the  Museum  Expedi- 
tion of  18S9. 

These  14  specimens  are  very  uniform  in  coloration  and  size, 
there  being  no  noteworthy  variation  in  the  whole  series.  More- 
over, in  style  of  coloration,  in  size  and  relative  proportions,  they 
agree  closely  with  the  fijiure  and  measurements  given  by  Lichten- 
stein  (I,  c.)  for  his  Mephitis  mesomelas.  Lichtenstein  refers  to  a 
single  example  in  the  Berlin  Museum,  on  which  the  species  was 
based,  as  having  been  received  from  a  dealer,  with  the  statement 
that  it  came  from  "  Louisiana."  How  long  it  had  been  in  the 
Museum  when  he  wrote,  and  whether  it  came  from  the  present 
State  of  Louisiana,  or  from  the  Louisiana  of  early  days,  are 
matters  now  impossible  to  determine.  The  probability  that  the 
Skunk  of  eastern  and  northern  Texas  ranges  eastward  into 
western  Louisiana,  as  well  as  northward  to  Oklahoma,  and  that 
the  original  specimen  of  Lichten stein's  M.  mesomelas  is  quite 
likely  to  have  come  from  some  part  of  this  area,  coupled  with 
the  fact  that  almost  any  one  of  the  dozen  Oklahoma  specimens 
before  me  might  have  served  as  the  basis  of  liis  description  and 
figure,  seems  to  render  desirable  the  adoption  of  Lichtenstein 's 
name  for  the  species  here  under  consideration. 
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The  characters  of  this  species  may  be  indicated  as  follows  : 
Size  large  ;  tail  long,  Full,  broad  and  bushy,  rather  squarely  truncated  at  the 
end,  ihe  vertebt^  alone  about  half  the  length  of  the  head  and  body.  Total 
length,  725  mm.  ;  head  and  body.  408  ;  tail  vertebra;.  254  ;  tail  to  end  of  hairs, 
317  (average  oi  S  adults  from  the  '  Neutral  Strip' ;  measurements  from  skins). 
Ceneral  color  black,  with  the  usual  vfhite  frontal  stripe  very  narrow  and  rot 
reaching  the  while  patch  on  the  nape  :  nuchal  patch  broad,  square  in  front, 
narrowing  posteriorly  to  the  interscapular  region,  where  it  i5  usually  much 
narrower  ihan  at  the  front  border  :  slightly  behind  the  shoulders  it  divides  into 
two  broad  lateral  bands  which  pass,  one  on  each  side  of  the  body,  on  to  the 
basal  portion  of  Ihe  tail  ;  between  these  is  a  median  dorsal  band  of  usually  about 
the  width  of  one  of  the  lateral  white  stripes,  and  is  continued  over  the  basal 
half  or  two-thirds  of  Ihe  tail.  The  tail  hairs  are  all  while  basally  and  black 
apically,  except  a  few  thai  are  wholly  white.  The  latter  vary  in  number  in  dif- 
ferent specimens,  being  few  in  some  but  generally  numerous  enough  10  form 
conspicuous  tufts  along  ihe  sides  ol  the  tail,  and  generally  also  on  the  dorsal 
surface,  where  at  the  base  of  the  apical  third  they  often  form  a  more  or  less 
pronounced  whitish  spot,  or  even  a  well-marked  white  band.  About  hall  the 
specimens  show  a  pair  of  small,  oval,  symmetrically  arranged  spots  of  while  on 
the  breast.  There  is  no  pencil  of  white  in  the  tip  of  the  tail,  which  is  wholly 
black,  thick,  and  obtusely  truncate  at  the  end. 

Lichtenstein's  description,  as  already  said,  is  strictly  pertinent 
to  the  present  animal.  His  measurements,  translated  into  milli- 
meters, are  as  follows  :  Total  length,  731  mm.  ;  head  and  body, 
432  ;  tail  vertebrae,  229  ;  tail  to  end  of  hairs,  299.  Compared 
wilh  my  average  for  8  Oklahoma  specimens,  the  difference  is 
practically  nothing — not  greater  than  occurs  between  different 
individuals  of  the  Oklahoma  series. 

One  of  the  two  specimens  in  Mr.  Altwater's  collection  is  prac- 
tically identical  with  several  of  the  Oklahoma  specimens  ;  the 
other  is  similar  except  that  the  amount  of  white  is  much  reduced, 
the  frontal  stripe  being  narrowed  to  a  line  of  scattered  white 
hairs  ;  the  nuchal  patch  is  also  narrower  and  much  shorter,  divid- 
ing in  front  of  the  shoulders  into  two  very  narrow  lateral  stripes, 
which  disappear  entirely  in  front  of  the  hips.  Also  only  a  very 
few  scattered  white  hairs  reach  the  surface  of  the  tail,  Mr. 
Attwater  states  in  his  notes  that  in  Aransas  County  this  Skunk 
"  varies  much  in  color,  some  being  very  white,  and  I  have  been 
told  that  pure  black  ones  have  been  killed."  He  further  states 
that  it  is  the  common  Skunk  of  Aransas  County,  being  far  more 
numerous  than  either  of  the  other  two  species. 


^yGoo'^lc 


19°     Bulletin  American  Museum  of  Natural  History.     [Vol.  VI, 

This  species  differs  from  the  eastern  M.  mephitica  in  being 
rather  larger,  apparently  in  greater  constancy  of  coloration,  and 
in  the  posterior  extension  (ordinarily)  of  the  lateral  white  stripes 
on  to  the  basal  third  of  the  tail.  It  also  varies  in  cranial  charac- 
ters, the  skull  being  relatively  narrower  and  longer,  with  the  zygo- 
matic arches  less  expanded,  but  especially  in  the  much  heavier 
dentition.  Thus  the  length  of  the  lateral  tooth  line  to  the 
basilar  length  of  the  skull  is  as  37  to  100,  while  in  M.  mephitis  it 
is  as  34.5  to  100.  The  ratio  of  breadth  across  the  last  molars  to 
basilar  length  is  as 46  to  ioo,as  against  43  to  100  in  M. mephitica. 

Compared  with  M.  eslor  Merriam,  from  Arizona,  M.  mesomelas 
is  much  the  larger,  the  skull  averaging  6  mm.  longer  in  ba.silar 
length,  and  5  mm.  wider  in  zygomatic  breadth.  Both  belong  to 
the  western  section  of  the  genus,  characterized  by  heavy  dental 
armature,  as  compared  with  the  Skunks  from  east  of  the  Great 
Plains.  Several  Minnesota  specimens  agree  very  well  in  size  and 
coloration  with  AT.  mesomelas,  but  agree  with  eastern  specimens 
in  their  weaker  dental  armature  and  correlated  cranial  modifi- 
cations. 

Having  spent  considerable  time  in  mea-suring  a  large  series  of 
skulls  of  the  genus  Mephitis,\a  the  present  connection,  1  append 
the  accompanying  tables  of  results,  including  averages  and  ratios 
of  about  34  specimens,  believing  it  may  have  some  interest  to 
other  students  of  this  troublesome  group. 

In  explanation  of  the  tables  it  may  be  added  that  the  propor- 
tion of  very  old  skulls  is  very  small,  and  all  obviously  under- 
grown  specimens  were  excluded;  "juv"  in  the  table  simply 
means  'young  adult.'  Where  the  sex  sign  is  followed  by  an 
interrogation  mark,  the  specimen  was  received  without  ihe  sex 
being  indicated  by  the  collector,  but  in  each  case  the  sex  as  given 
in  the  table  is  almost  beyond  question  correct.  The  three  Minne- 
sota specimens  are  all  very  old,  which  may  in  part  account  for 
their  very  large  size,  as  compared  with  any  others  in  the  series, 
although  they  probably  indicate  a  large  form  of  the  M.  mephitica 
group. 

The  second  table  is  an  abridged  summary  of  the  first,  on  which 
it  is  based,  giving  most  of  the  elements  of  real  value,  and  omit- 
ting many  that  are  practically  worthless.     As  in  the  case  of  Dr. 
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Mephitis    mesomelas. 

MEASUREMENTS.   AND-  RATIOS. 

Neutral  Strip,  Oklahoma. 

No. 

son 

No, 
SCKT 

No. 

4^ 

No, 

No- 

No. 

No. 

No 

MZA-SUREMENTS. 

■d. 

i«v. 

^? 

!? 

■d. 

L 

>d. 

z 

^ 

CJbdp.  condyle  to  anl.  bord.  pTcmax 

74.0 

71.8 

71.2 

66.0 

64.0 

67.0 

fO.^ 

66.0 

69. 

Godp.  crestlo  act.  bord.  nasals 

70.0 

es.o'ea.o 

63.0 

62.0 

64.6 

66.0 

63.o'64. 

Basilar  length  (Hensel) 

se.o 

68.2 

.3.. 

69.0 

ns.O 

69.6 

69.6 

58.0  60. 

Greatest  zygomatic  breadth 

16.0 

46.0 

43.  S 

42.0 

43.6 

41.8 

44.0 

42.0  IS. 

Ssatest  mastind  breadth 

ss.e 

»g.O 

38.2 

36.0 

34.6 

36.0 

38.0 

36.0  36, 

19.0 

20.0 

20.6 

18.6 

19.0 

20.0 

19.0 

18.0'l9. 

Fbiam.  mag.  to  post.  bord.  palatals 

38.0 

87.2 

86. 0 

34.0 

84.6 

83.2 

...0 

33,0 

36.. 

ILength  of  palatal  floor 

27.6 

27.0 

28.0 

28.0 

26.0 

27.0 

25. 0 

26.0 

26.. 

Length  of  pteiyg.  fossa  {'~**'"'JUJ?  P^- ") 

16.6 

16.2 

16.0 

IS.O 

18.6 

16.3 

16.0 

13.0 

18.1 

2S.6 

22.0 

28. 0 

23.0 

22.0 

23.0 

^^ 

23.0 

21.1 

Height  of  cranium  at  postorb,  proc 

22.0 

23.7 

23.7 

24.0 

22.0 

22.0 

22.0 

20.0 

21.[ 

Lei^^th  of  tooth-row  (at  alveoli) 

M.O 

28.6 

23.  H 

24.0 

21.3 

22.2 

22.8 

22.0 

28.1 

length  of  incisor  tooth-row 

11.0 

11.7 

10.6 

10.0 

10.0 

■«.o 

11.0 

10.0 

11.1 

Oistance  betweettext.  bord;  last  molars 

BO.O 

29.0 

27.0 

27.0 

27.0 

27.0 

27.0 

26.5 

27 ,( 

instance  between  ext.  bord.  canines 

IS.G 

18.0 

IB. 2 

18,0 

...0 

17.0 

18.0 

17.0 

16.. 

Length  of  mandibular  ramus  

50.0 

48. B 

48,6 

44.0 

4B.0 

46. E 

46.0 

44.0 

46.. 

Height  of  mand:  ramus  (angle  to  cor.  proc.) 

28.0 

24.6 

24.0 

21.0 

22.8 

21.0 

22.0 

21.0 

22,1 

Ratios  to  Biuilar  length  (Hmsil). 

Zjrgomatic  breadth; 

«9.7 

71.0 

...! 

71.2 

76.0 

70.8 

n*f* 

72.4 

71,' 

Mastoid  breadth 

68. S 

60.1 

60.2 

61.0 

67.8 

62.0 

64.0 

60.4 

69.: 

Length  of  palatal:  floor 

(1.7 

42.7 

47. B 

43.1 

42.0 

44.8 

43.' 

Distance  from  foram.  mag.  to  post-palatal  border. 

58.  G 

69.0  66.7 

67.6 

69.6 

66.8 

69.0 

66.9 

67.' 

Length  of  lateral  tooth-row 

36.2 

37.2  89.1 

40.7 

36.7 

37.3 

37.  B 

38.8 

87.1 

Breadth  across  molars 

15.5 

46. 942. B 

46.8 

46.0 

46.4 

.... 

4B.744.i 
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Merriam's  much  more  detailed  table  of  measurements  of  skuUs 
of  the  genus  Spilogale  (N.  Am.  Fauna,  No.  4,  Oct.,  1890),  to  quote 
from  his  remarks  on  the  subject:  "  Many  of  the  measurements, 
and  more  of  the  ratios,  are  worthless  ;  and  the  table  is  published 
as  much  to  show  these  as  those  which  are  really  important  "  (1.  c, 
p.  4).  Although  my  tables  give  a  much  larger  number  of  skulls 
per  species  than  his,  they  are  still  too  few  to  give  satisfactory 
results,  the  addition  of  a  single  skull  to  a  series  of  five  or  six 
being  often  found  to  modify  some  of  the  averages  quite  materially. 


II. — Summary  of  Measurements  and  Ratios. 

MALES. 


Measurements. 


Nnmber  of  specimens. . 
Basilar  length. . 


Zygomatic  breadth 44.6 

Ma.<itoid  breadth 36. S 

lateral  tooth-row 22.6 

Breadth  across  molars 

Ratios  le  Baiilar  Length. 

Zygomatic  breadth 

Mastoid  breadth 

Foramen  maf^.  to  palatine  notch. . . . 

I-ength  of  palatal  floor 

lateral  tooth-row 

Breadth  across  molars 


28. 7 

27.2 

71. H 

72.8 

61. e 

68. H 

60,0 

B7.it 

44.3 

42.0 

36.4 

34.0 

46. S 

42.4 

4' 

6* 

6S.H 

SR,7 

40.8 

.16  !o 

22,0 

21. r. 

27.2 

an. 9 

73. B 

71.2 

64.3 

61.. ■! 

B6.B 

43. B 

43.1 

34.7 

36.  H 

42. S 

44.2 

40  I) 
28.0 
30  0 


Number  of  Si>ecimens. I      H' 

Basilar  length '  09  1 

Zygomatic  breadth 42,8 

Mastoid  breadth 38.9 

I Jleral  tooth-row 22,8 

Breadth  across  molars 26 ,  M 

Ratios  la  Basilar  Lenglh. 

Zygomatic  breadth 72.6 

Mastoid  breadth 62.fi 

Foramen  mag.  to  palatine  notch '  il.l 

Length  of  palatal  floor 44 .  B 

I.aleral  tooth-row. M8.2 

Breadth  across  molars '  45,5 


4' 

6' 

69.2 

n5  u 

43,2 

.14.7 

21. B 

2).S 

26,4 

2ft.  2 

72.9 

72.4 

61.9 

Bl.O 

87. 6 

57,7 

43, B 

45.3 

37.0 

38,1 

44.6 

44.8 

fu.  OkUihon 
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In  regard  to  these  measurements  it  may  be  said  that  females, 
as  was  well  enough  known  before,  average  slightly  smaller  than 
the  males  ;  they  also  prove  to  have,  as  a  rule,  a  shorter  mandibular 
ramus  and  a  lower  coronoid  process,  while  the  inter-  and  post- 
orbital  regions  of  the  skull  are  perhaps  relatively  slightly  broader. 
In  some  cases  individual  variation  nearly  overlaps  the  sexual,  but 
generally  the  differences  in  size  and  proportions  in  skulls  from 
the  same  locabty  furnish  a  trustworthy  clue  to  the  sex  of  the 
specimens  ;  but  in  specimens  of  unknown  origin  from  widely 
separated  localities,  it  might  be  difficult  to  tell  northern  males 
from  southern  females,  when  both  are  specifically  the  same,  there 
being  apparently  a  marked  decrease  in  size  southward  in  all  of 
the  species. 

Again,  the  difference  in  size  and  proportions  is  so  slight  in  the 
different  forms  of  the  genus,  and  the  range  of  individual  varia- 
tion so  great,  that  perhaps  no  single  character  may  be  taken  as 
invariably  diagnostic,  although  the  difference  in  the  relative  size 
of  the  teeth  as  compared  with  the  rest  of  the  skull  will  suffice  to 
distinguish  an  eastern  skunk  from  a  western  skunk,  and  the 
difference  in  general  size  will  serve  to  give  some  clue  to  the 
habitat. 

Note  on  the  variability  of  coloration  in  the  Skunks  or 
the  genus  Mephitis. — In  1869  I  referred  to  the  common  Skunk 
of  the  northeastern  United  States  as  one  of  the  most  variable 
animals,  as  regards  coloration,  to  be  found  in  North  America,  and 
described  at  length  (Bull.  Mus.  Comp.  Zool..  I,  No.  8,  p.  1 79)  the 
great  amount  of  variation  to  be  met  with  in  Massachusetts  speci- 
mens. This  was  apropos  of  Prof.  Baird's  opinion  (Mam.  N.  Am., 
1S57,  p.  195)  that  while  the  "species  varies  considerably  in  its 
markings,"  "individuals  from  the  same  locality  are  usually  quite 
similar."  his  opinion  being  apparently  based  on  a  series  of  five 
specimens  from  Middleboro',  Mass.  It  Is  unnecessary  to  repeat 
or  even  summarize  the  statements  already  on  record  in  regard  to 
the  variability  of  Skunks  in  Massachusetts.  It  may  be  of  interest, 
however,  to  supplement  this  with  a  few  facts  resjiecting  the 
variability  of  Skunks  at  other  localities. 

As  is  well  known  skunk  skins  are  extensively  employed  by 
furriers,  being  sold  under  various  euphemistic  names,  as  '  fitch,' 
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'American  sable,'  etc.,  and  used  in  the  manufacture  of  carriage 
robes,  muffs  and  trimmings.  Their  market  value  depends  largely 
upon  their  color,  those  with  most  white  being  least  valuable, 
the  price  declining  as  the  amount  of  white  increases.  Dealers 
usually  separate  the  skins  into  four  grades,  the  first  being  worth 
six  or  seven  times  as  much  as  the  fourth.  The  localities  to  which 
reference  is  here  made  are  Vermont,  Indiana  and  eastern  New 
York. 

I  am  indebted  to  Mr.  Walter  W,  Granger,  of  this  Museum,  for 
important  information  about  Skunks  killed  within  a  few  miles 
of  Rutland,  Vt.,  which  is  to  the  following  effect,  the  prices  men- 
tioned being  those  paid  in  1893. 

No.  I.  Price,  81.40  perskin.  Nearly  all  black,  the  only  white 
being  a  small  spot  on  the  nape. 

No.  2.  Price,  90  cts.  Nearly  all  black,  but  generally  with 
small  shoulder  stripes  in  addition  to  the  white  nuchal  patch. 

No.  3.  Price,  55  cts.  With  about  the  average  amount  of  white, 
all  of  the  usual  white  markings  being  fairly  well  developed. 

No.  4.  Price,  25  cts.  Nearly  the  whole  back  white,  forming  a 
broad  white  mantle,  with  generally  a  narrow  median  line  of  black. 

From  a  newspaper  account  entitled  '  The  Skunk-skin  Harvest,' 
originally  published  in  the  Indianapolis,  Ind., '  News,'  in  Septem- 
ber, 1S79,  I  take  the  following  in  relation  to  the  skunk-skin  trade 
in  "central  and  southern  Indiana,"  where  one  dealer  is  said  to 
have  "handled  20,000  skunk  skins  last  year  [1878],  nearly  all  of 
which  were  caught  in  Indiana."  The  skins  are  classified  in  four 
grades,  as  follows : 

"A  No.  I,  star  skunk;"  price,  $1.75.  All  black  except  "a 
star-shaped  white  spot  on  the  top  of  the  head." 

No.  2,  the  "  short  stripe  ;"  price  $1.25.  This  has  a  short  white 
stripe  running  back  from  the  nuchal  patch  on  to  the  shoulder. 

No.  3,  the  "  narrow  stripe ;"  price,  40  cts.  This  has  a  narrow 
white  stripe  on  each  side  running  back  nearly  to  the  tail. 

No.  4  ;  price,  20  cts.  With  a  broad  band  of  white  on  each 
side,  three  inches  or  more  wide,  and  extending  the  whole  length 
of  the  body. 
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I  am  indebted  to  Mr.  William  Wallace,  also  of  this  Museum, 
for  the  following  information  respecting  500  Skunks  taken  last 
year  at  (^obleskitl,  N.  Y.  (about  fifty  miles  west  of  Albany),  all 
killed  within  a  radius  of  five  miles  : 

No.  I,  all  black, except  a  white  spot  on  the  nape  ;  price,  $1.40; 
number  of  skins,  too. 

No.  2,  nearly  all  black;  a  short  white  stri]>e  on  the  shoulders 
in  addition  to  the  white  nuchal  patch.  Price,  80  cts  ;  number  of 
skins,  100. 

No.  3,  with  the  narrow  white  shoulder  stripes  extending  a  little 
further  back.     Price,  40  cts  ;  number  of  skins,  iso. 

No.  4.  The  greater  part  of  the  back  white,  the  lateral  white 
stripes  very  broad  and  extending  back  nearly  to  the  tail,  separated 
generally  by  a  narrow  median  band  of  black.  Price,  20  cts.; 
number  of  skins,  180. 

Mr.  Wallace  also  informs  me  that  an  enterprising  farmer  in  the 
Catskills  has  a  succcs-sful  '  skunk  farm  '  in  operation.  For  several 
years  he  has  been  raising  Skunks  for  their  oil  and  skins,  and  in 
order  to  improve  the  skins  for  the  market,  he  is  purchasing  all 
the  live  Skunks,  of  eilher  sex,  of  grade  i,  he  can  obtain,  in  order 
to  develop,  if  possible,  a  breed  of  black  Skunks. 

From  the  foregoing  it  is  evident  that  Che  Skunks  of  at  least 
Massachusetts,  Vermont,  eastern  New  York,  and  central  and 
southern  Indiana,  are  subject  to  a  wide  range  of  color  variation, 
and  it  is  probable  that  these  localities  are  not  exceptional  in  this 
respect.  While  data  sufficiently  numerous  from  other  parts  of 
the  continent  are  mostly  lacking,  it  may  be  of  interest  to  mention 
the  few  at  hand  respecting  the  Skunks  q{  Arizona. 

Some  years  since  a  valued  correspondent  wrote  to  me  of  his 
experience  with  Skunks  in  Ariiona.  He  says:  "By  the  way,  I 
do  not  believe  in  the  wide  range  of  individual  variation  usually 
accredited  to  the  Skunks.  In  Arizona  1  had  several  unusual 
opportunities  of  examining  all  the  young  ones  of  a  Utter,  and  in 
each  instance  they  were  almoi-t  exactly  alike.  The  Indians  here 
skin  (and  eat!)  a  great  many,  and  the  variations  are  very  slight 
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indeed- .- -[Here  follows  a  description  of  the  coloration,  illus- 
trated by  diagrams,  of  the  species  Dr.  Meiriam  had  shortly  before 
described  as  MepkiHs  estoi\\  In  the  Arizona  skunk  the  only 
variable  point  is  the  amount  of  black  in  the  middle  line  posle- 
riorily,  the  white  side  stripes  crowding  it  to  a  greater  or  less 
degree.  In  only  one  of  several  hundred  specimens  examined  was 
the  black  entirely  crowded  out,  the  whole  back  and  the  whole 
upper  side  of  the  tail  being  white."  A  series  of  8  specimens  col- 
lected near  Fort  Verde,  Arizona,  so  far  as  they  go,  bear  out  this 
statement.  They  agree  perfectly  with  the  original  description  of 
Mtphitis  estor  Merriam  (N.  Am.  Fauna,  No.  3,  Se|)f.,  1890,  p.  81). 
On  the  other  hand,  a  series  of  15  specimens  from  a  single 
locality  in  Pinal  Co.,  Arizona,  collected  Nov.  13,  1886  to  Jan.  13, 
1 887,  by  Mr.  W.  E,  D.  Scott,  are  as  variable  as  can  well  be  imag- 
ined, some  being  almost  entirely  without  white  markings,  while  in 
others  the  whole  dorsal  surface  is  nearly  uniform  white.  Thus  in 
No.  1357  the  whole  animal  is  black,  except  for  a  very  narrow  white 
frontal  stripe,  slight  tufts  of  white  hairs  behind  the  ears,  a  narrow 
broken  line  of  white  on  the  right  side,  a  few  scattered  white  hairs 
on  the  left  side,  the  extreme  base  of  the  tail  hairs,  and  a  long 
terminal  pencil  of  white  at  the  tip  of  the  tail.  In  No.  1352  the 
whole  back  and  the  upper  surface  of  the  tail  are  white,  except 
for  a  very  narrow  median  line  of  black  on  the  hinder  part  of  (he 
back.  Between  these  two  extremes  there  is  a  finely  graduated 
series  of  intermediate  stages.  One  (No.  1346)  almost  wholly 
lacks  the  frontal  stripe,  and  has  no  trace  of  the  nuchal  patch,  but 
there  are  narrow  lateral  white  stripes,  the  one  on  the  right  side 
much  heavier  than  the  one  on  the  left;  the  tail  has  a  terminal 
white  pencil,  and  the  basal  third  of  the  hairs  is  white.  Another 
(No.  1359)  has  a  narrow  frontal  stripe,  a  very  large  nuchal  patch, 
and  a  short  narrow  lateral  white  stripe  on  the  left  side,  with  the 
tail  as  in  the  last,  except  that  the  terminal  pencil  has  nearly  fallen 
out.  Another  (No.  1356)  is  like  the  last,  except  that  the  nuchal 
patch  extends  into  a  narrow  white  point  to  beyond  the  shoulders. 
and  there  is  no  white  on  the  sides  of  the  body.  Another  (No, 
1350)  has  a  well -developed  frontal  stripe,  but  the  nuchal  patch  is 
nearly  wanting  ;  the  lateral  stripes  are  fairly  well  developed,  but 
bifurcate  anteriorly  into  two,  one  terminating  just  behind  and 
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below  the  ear,  the  other  just  above  it.  From  this  stage  there  is  a 
gradual  transition  to  those  with  a  wholly,  or  almost  wholly,  white 
back. 

Four  specimens  of  the  series  have  the  posterior  half  of  the 
white  dorsal  area  grayish,  through  the  admixture  of  many  black 
hairs  with  the  white  ones.  In  four  out  of  six  of  the  blackest 
specimens  the  tail  has  a  terminal  pencil  of  very  long  white  hairs 
(five  to  six  inches  in  length),  as  in  the  eastern  M.  mephitica,  and 
there  is  a  trace  of  it  in  the  other  two.  These  are  rather  young 
(one-half  to  two-thirds  grown)  specimens.  It  seems  therefore 
probable  that  in  this  species  this  long  terminal  pencil  is  a  feature 
of  youth,  as  it  is  absent  in  adult  specimens.  It  is  also  possible 
thai  the  Pinal  County  series  is  separable  from  the  Fort  Verde 
series,  but  satisfactory  evidence  of  this  is  at  present  lacking.  In 
the  accompanying  table  of  measurements,  however,  the  two  series 
were  kept  separate  in  computing  the  averages  and  ratios.  The 
only  difference  seems  to  consist  in  the  slightly  smaller  size  of  the 
Pinal  County  series,  which  also  averages  younger,  so  thnt  this 
slight  difference  maybe  doubtless  safely  attributed  to  the  average 
difference  in  age  between  the  two  series. 

29.  Spilogale  indianola  Meniam. 

Spilegttli  indianola  Mkrkiam,  N.  Am.  Fauna,  No.  4,  Oct.  i8go,  p,  10  ;  Allkn, 
Bull.  Am.  Mus.  Nal.  llisl.  Ill,  pp.  319,  3oS  (Tamaulipas,  Mexico,  and 
Corpus  Christi,  Texas), 

This  species  is  represented  by  five  Texas  specimens  and  one 
from  Tamaulipas.  Four  of  Ihe  Texas  specimens  are  in  Mr. 
Altwater's  collection,  and  were  taken  in  the  immediate  vicinity  of 
Rockport.  One  is  a  very  young  example,  which  differs  in  color 
from  the  adults  only  in  the  white  markings  being  pure  white 
instead  of  more  or  less  creamy  white. 

The  series  is  very  uniform  in  coloration,  and  leaves  nothing  to 
be  added  to  the  descriptions  I  have  already  given  (1.  c.)  based  on 
the  Cor])us  Cbristi  and  Tamaulipas  specimens. 

Mr.  Attwater  refers  to  them  as  rare,  and  says  he  knows  little  of 
their  habits.  He  has  met  with  them  only  on  the  peninsulas,  and 
does  not  know  whether  they  are  to  be  found  on  the  islands. 
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30.  Putorius  brasiliensis  frenatus  {Licfit.).  Bridlf.d 
Weasrl. — Unrepresented  in  the  collection,  but  Mr.  Attwater 
reports  it  as  of  occasional  occurrence  in  Aransas  County,  and  says 
one  was  recently  taken  near  Rockport. 

31.  Canis  latrans  Say.  Coyi)te. — No  specimens  were  sent, 
but  Mr.  Attwater  furnishes  the  following  interesting  notes  : 

"  Still  common  on  the  prairies  inland,  and  often  seen  in  parts 
of  Aransas  County.  They  are  frequently  seen  from  the  car  win- 
dows in  passing  on  the  railway  in  San  Patricio  County.  They 
are  disturbed  in  the  early  morning  by  passing  trains  from  their 
feast  on  the  dead  carcasses  of  animals  killed  by  being  knocked 
off  the  track.  They  do  not  seem  to  mind  the  cars  much,  as  they 
only  slink  off  for  about  fifty  yards  and  sit  u])  waiting  for  the 
train  to  pass.  In  this  position  they  become  targets  for  the  train- 
men, who  shoot  at  them  with  revolvers.  Several  persons  have 
told  me  that  while  watching  for  turkeys  they  have  observed 
Coyotes  catching  grasshoppers," — H.  P.  A, 

32.  Urocyon  virginianus  {ScArebtr).  Gray  Fox.— Repre- 
sented by  a  single  imperfect  skin,  loaned  by  Mr.  Attwater  for 
examination. 

"  I  have  the  skin  of  one  of  these  little  foxes,  which  was  brought 
to  me  in  1892-  It  was  killed  on  Live  Oak  Peninsula,  about  six 
miles  from  Rock|>ort.  These  foxes  are  common  inland.  I  think 
they  subsist  largely  on  the  Texan  Bobwhiie  (Colinus  viif^inianus 
texanus),  as  do  also  the  wild  cats,  throughout  southwest  Texas.  I 
have  frequently  come  across  benches  of  the  feathers  of  the  Bob- 
white.  These  animals  easily  scent  them  out  during  the  night. 
The  Bobwhite  has  become  quite  scarce  in  Aransas  County,  of 
late  years,  and  I  attribute  the  rare  occurrence  of  foxes  and  some 
other  animals  here  to  this  cause." — H.  P.  A, 

33.  Lynx  nifiis  maculatus  {Horsf.  Sr  yi'x.).  Wild  Cat, 
— Two  specimens  received  from  Mr.  Attwater  are  provisionally 
referred  as  above.  Mr.  Attwater  states  that  they  are  still  found 
occasionally  in  Aransas  County. 
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34.  Felis  onca  Linn.  Jaguar.— Now  extirpated.  "Cap- 
tain Bailey  says  he  formerly  owned  a  fine  skin  of  a  Jaguar  killed 
on  the  point  of  Live  Oak  Peninsula  by  J.  J.  Wealder  and  A. 
Reeves,  in  1858,  but  has  not  heard  of  any  in  this  neighborhood 
since."— H.  P.  A. 

35.  Felis  coacolor  Linn.  Panther. — "  Captain  Bailey  tells 
me  the  Panther  was  common  here  twenty-five  years  ago,  and 
remembers  riding  right  on  to  one,  in  the  long  prairie  grass  on 
Capano  Bay,  about  1857.  It  was  in  the  act  of  devouring  a  deer 
which  it  had  killed."— H.  P.  A. 

36.  Felis  pardalis  Linn.  Ocelot  ;  Leopard  Cat.  — 
"  These  used  to  be  occasionally  found  in  Aransas  County.  Tlie 
last  one  was  killed  several  years  ago  by  Levi  Phillips  and  William 
Tally  a  few  miles  from  Rockport  in  the  brush.  I  received  this 
information  from  Capt.  N.  C.  Phillips,  a  well-known  farmer  now 
living  in  Aransas  County." — H.  P.  A. 
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Article  VII.— FOSSIL  MAMMALS  OF  THE  LOWER 
MIOCENE  WHITE  RIVER  BEDS.  COLLECTION 
OF   1892. 

By  Henry  Fairfield  Osborn  and  J.  L,  Wortman, 


Introductory  Note. 

The  reports  from  the  Department  of  Mammalian  Paleon- 
tology in  the  American  Museum  are  published  in  two  series. 
The  Faunal  series  includes  at  present  the  IVahsaUh  Fossil  Af ani- 
mals, the  Cretaceous  Fossil  Mammals,  and  the  present  Lffwer 
Miocene  Fossil  Mammuls,  Part  I.  This  series  is  designed  to 
cover  the  entire  Museum  collections  from  certain  horizons,  and 
not  only  to  include  descriptions  of  new  forms,  but  to  serve  as  a 
descriptive  guide  to  the  collection  for  the  use  of  specialists. 
The  Special  series  includes  preliminary  notices  of  important 
types  which  it  is  advisable  to  publish  promptly.  In  the  latter 
series  four  papers  have  already  been  devoted  to  the  Lower 
Miocene  Collection  of  1892,  namely:  upon  Pi-otoceras -^  upon 
Artionyx'  which  Scott  has  now  shown  to  be  identical  with  A^rio- 
charus  Leidy  ;  upon  the  Divisions  of  Ihe  Louver  Miocene  ;'  upon 
Aceratherium  tridactylum  ,'  and  upon  Ancestors  of  the  T,ipir,' 

The  present  is  the  first  part  of  a  report  belonging  to  the 
'  faunal  series,' and  covers  part  of  the  fossils  collected  in  1892. 
More  recent  collections  and  the  remainder  of  this  will  be  treated 
in  a  second  part.  These  collections  were  made  by  Dr.  Wort- 
man,  assisted  by  Mr.  Peterson  and  Mr.  Gidley. 

The  most  novel  points  in  the  present  paper  are  : 

1.  New  characters  of  the  Lower  Miocene  Rhinoceroses,  in- 

cluding two  new  types,  A.  /ri^oaoilum  and  A.platycephiilum. 

2.  The  osteology  of  Metamynodon. 

>  Otbom  and  Won  mm.  Bull.  Am.  Mu>.  Nil.  H  ill.,  Vol.  IV,  Dec.  30,  i3i)>. 

•  Loc'.  cii,',  Wmlm.ii,  June  37,  1893. 

'  Loc.  en.,  O»boni,  Apnl  n.  1893. 

'  Loc.  cli.,  Wonmaii  aad  Earle,  August  iB,  i8qj. 
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3.  The  ba  si -occipital  characters  of  Orcodon  as  developed  in 

successive  horizons. 

4.  The  determination  of  two  species  of  Anthracolheiium.   Ad- 

ditional characters  of  the  American  Hyopotamus. 

The  section  upon  the  Perissodactyla  was  mainly  written  by  my- 
self ;  that  upon  the  Artiodactyla  and  Carnivora  by  Dr.  Wortman. 
Authors,  in  citing  this  paper,  are  requested  to  kindly  recognize 
the  names  of  both  contributors. — H.  F.  O, 

Faunal  Suucession  in  the  Lower  Miocene. 
One  of  the  most  important  features  of  the  field  work  of  the 
Expedition  of  1 892  was  a  very  careful  survey  of  the  complete  sec- 
tion of  the  Lower  Miocene  beds  in  fioulh  Dakota.  Wortman  has 
already  published  a  preliminary  table  of  the  succession  of  strata,' 
and  we  now  add  a  preliminary  list  of  the  succession  of  species. 
This  will  naturally  be  subject  to  revision  ;  some  species  will  be 
found  to  occur  upon  higher  or  lower  levels,  and  the  list  characteristic 
of  each  level  will  he  greatly  increased.  In  the  meantime  the  fol- 
lowing list  will  furnish  the  basis  for  delinile  criticism  and  revision, 
and  taken  together  with  the  admirable  work  of  Scott  upon  the 
Deep  River  beds,  and  of  Hatcher  upon  the  lower  section  or 
Tiianolherium  beds,  is  a  step  towards  the  still  more  exact  strati- 
graphical  and  faunal  work  of  the  future. 


Suborder  PBRISSODA<'TYLA. 

Family  RHINOCEROTID.E. 

Aceratherium  trigonodum,  sp.  nov. 

Plate  II.  A. 

This  species  is  the  oldest  of  the  series,  and  is  named  from  the 

strictly  triangular  form  of  the  last  upper   premolar.     The  best 

specimen  is  a  nearly  perfect  skull  {No.  529)  with  one  jaw  found 
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in  the  uppermost  'Titanolherium  layer.'  The  type  specimen 
(No.  528)  is  a  perfect  set  of  upper  grinders  of  both  sides,  only 
partly  worn. 

The  specific  characters  are  :  Dentition,  [,  \,  J.  J.  (a)  Ufper  canine  a,f^T. 
ently  persistent  and  well  developed,  (b)  Upper  fnmolari  i\xb\t\axt^\a.i  \  third 
premolar  with  an  incipient  posters- internal  cusp,  well  developed  towards  the 
base  ;  fourth  premolar  with  a  leeble  or  incipient  postero-intemal  spur  and  a 
somewhat  prominent  elevation  of  the  postero-inlernal  cingulum,  which  presents 
the  appearance  of  a  '  cingule  "  when  worn,  (f)  Uffer  malan  with  wdl-devel- 
oped  internal  cingulum  upon  protoloph  ;  cingulum  feeble  or  absent  on  mela- 
loph  ;  incipient  '  antecrochel '  al  base  of  metaloph  becoming  apparent  upon 
wear,  {d}  Skull  (^0.  52^)  fairly  elevated;  sa^ltal  crest  low  ;  nasals  rather 
short,  not  notched  :  poslglenoid  and  postlympanic  processes  widely  separated. 

The  canine  associated  with  specimen  No.  529  was  not  found 
in  situ,  and  is  therefore  open  to  some  question  ;  it  is  larger  than 


3 


^  <^ 
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Fig.  1.    Up^r  dEKlilion  of  Ihclefl  tide  c 
iiiiiturrdeDtIii!n7No'  ;i>>.°"on^h^'rni>'lur 
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that  of  A.  mite.  The  lower  jaw  is  long  and  slender  ;  it  lacks  any 
trace  of  the  first  premolar  ;  the  lower  canines  differ  from  those 
of  A.  (Kcidentale  in  being  fully  procumbent.  The  nasals  are  rela- 
tively shorter  and  more  obtuse  than  in  A.  mite  ;  the  sagittal  crest 
is  less  sharply  defined.  The  postglenoid  processes  extend  more 
widely  behind  the  glenoid  fossa  than  in  the  later  types. 

Aceratherium  (Ccenopus)  mite  Cope. 
Plate  II.  B. 
This  species  has  been  hitherto  known  chiefly  in  its  teeth  and 
skeletal  characters,  from  the  descriptions  of  Cope.  It  is  repre- 
sented by  three  beautifully  preserved  skulls,  one  containing  the 
complete  milk  deniilion  {No.  521),  the  others  containing  the 
adult  dentition  in  two  stages  of  wear  (Nos.  522,  524).  Found  at 
the  base  of  the  'Oreodon  lleds'  (Nos.  521,  522),  and  in  the  '  Meta- 
mynodon  layer  "  (No.  524), 


The  specilic  distinctions  of  the  skull  re^on  are:  Dentition,  •,  '-",  ■*,  '. 
(a)  Small  upper  caainis  present  in  milk  series,  and  temporary  or  absent  in 
permanent  dentition,  {b)  Upper  premolars  ;  third  premolar  sublriangular  with 
a  small  but  well-defined  postero-intemal  cusp  (Iclartocore).  and  a  short  posterior 
crest ;  fourth  premolar  subtrianf^ular  with  a  somewhat  feebler  letanocone. 
(f)  Upper  molars  with  more  Or  less  well-defined  internal  cingula.  especially 
upon  the  protoloph.  '  antecrochet '  usually  distinct  upon  lirsl  molar  and  feeble 
or  absent  upon  second  and  third  molars  ;  third  molar  with  ectoloph  and  mela- 
lo(^  complelely  confluenl.  (d)  Stull  rather  broad  and  low  ;  sagittal  crest  well- 
defined  posteriorly ;  occiput  of  medium  height ;  frontals  broad  and  siimewhat 
rugose  alrave  postorbilal  processes;  nasals  notched  laterally  and  sharply  pointed; 
postglenoid  and  posttympanic  processes  separate. 

These  skulls  are  small  and  delicate,  about  17  inches  in  length. 
The  general  impression  one  receives  is  of  considerable  lateral  and 
moderate  vertical  extension.  The  premaxillaries  are  not  over- 
hung by  the  nasals,  and  are  completely  separated  In  the  median 
line.  Seen  from  above,  the  nasals,  pointed  at  the  tip,  widen  stid- 
denly  as  in  Hyrachyus,  with  which  generic  type  A.  mite  presents 
many  striking  resemblances.  The  skull  gradually  broadens  to  a 
point  above  and  slightly  behind  the  orbits,  then  contracts  into 
the  rather  broad,  low  cranium.  The  premaxillaries  are  almost  in 
contact  with  the  nasals. 
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The  younger  individual  (No.  521)  shows  all  the  upper  pre- 
molars of  the  first  series  in  place.  The  first  premolar  has  a  long 
ectoloph  and  two  irregular  transverse  crests.  The  second  pre- 
molar has  two  perfect  transverse  crests.  The  third  premolar  has 
two  crests  which  are  confluent  internally  ;  it  is  more  triangular  in 
form  and  less  progressive  than  the  second  premolar.  The  fourth 
premolar  is  on  the  other  hand  more  progressive  than  the  molars. 


ni^nm.  lype  (No.  Si%\  B,  Aeiratklriam  mill  (Mo.  jii).  E.  A^iralkeriKm  flitl^crfka- 
lum  INo.  5jo).  Showing  hy  Ihe  inumal  view  [he  peniilcnqe  and  unchanged  form  o)  Ihc  l»" 
^  Aiilk  itf iht  D.  1  and  D  a,  and  the  evcJutLDii  of  the  poHcro-iaiemal  lobe  in  ihe  third  and 
rounh  pninalan.  P.  y  V.  4.     Two-thirdl>  nalunl  im. 

with  protoloph  and  metaloph,  an  antecrochet  and  a  tubercle  at 
the  entrance  of  the  median  valley.  It  is  somewhat  doubtful 
whether  the  incisors  and  the  canine  belong  to  the  first  or  second 
series. 

Aceratherium  occidentale  (Leidy). 

Plate  II,  C, 
This  classic  species  is   represented  by  numerous  specimens, 
including  three  fairly  well-preserved  adult  skulls  {Nos.  532.  535, 
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537)1  and  one  perfect  baby  skull  and  jaws  (No.  534).  It  seems 
to  occur  chiefly  above  the  '  Melamynodon  layer '  in  the  middle 
and  upper  divisions  of  the  '  Oreodon  Beds.' 

The  specific  distinctions  are  :  Dentition,  |,  \,  }:),  j.  (u)  Upper  caninti 
wanting  in  deciduous  and  permanent  series  :  lower  canines  with  crowns  of 
medium  length,  semi  procumbent,  (j)  Upper  pTtniBlars .-  third  premolar  sub- 
quadrate,  with  strong  tetartocone  and  posterior  crest  not  quite  in  contact  in 
the  unworn  condition  ;  fourth  premolar  transitional  (o  subquadiate  with  feebler 
development  of  tetartocone  and  posterior  crest.  {c\  Upper  molars  :  internal 
cinguia  fairly  well  defined,  especially  upon  protolph  ;  '  antecrochet '  well  devel- 
oped upon  first  and  second  molars,  and  sometimes  present  upon  third  molar  ; 
third  molar  with  ectoloph  and  metaloph  completely  confluent.  (1/)  Skull  rather 
high  and  narrow  ;  nasals  long,  well  developed  and  slightly  notched  :  sagittal 
crest  flattening  out  except  in  posterior  region  of  cranium  ;  postglenoid  and 
posttympanic  processes  approximated  but  not  actually  in  contact  :  occiput  ele- 
vated ;  paroccipital  processes  very  long  and  slender. 


/--      d„      c 

Fia.  J.  Adull  Upper  Dtmilion  o(  C.  A<r^alhiriu«,  occidenlal,  lUidyl  (No,  sisl,  "nd  al 
D.  Aceralhrrlvm  flMj.i^halHm.  lypc  (No.  Mi>-    One-haJf  naiuial  tiu. 

The  immature  skull  (No.  534)  is  doubtfully  referred  to  this 
species.  In  contrast  with  the  young  A.  mite  it  exhibits  a  feeble 
pair  of  upper  incisors,  and  no  trace  of  the  upper  canines.  The 
four  deciduous  premolars  are  the  only  grinding  teeth  present; 
they  are  all  completely  molariform,  with  two  complete  crests, 
except  D.  P.  i,  which  exhibits  a  strong  postero- internal  cusp  and 
a  very  feeble  posterior  crest.     There  is  a  '  crista  '  upon  1).  P.  2. 
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Aceratherium  platycephalum,  sp.  nov. 
Plate  II,  E. 
The  type  of  this  species  is  a  skull  and  lower  jaw  (No.  545) 
from  the  coarse  sandstones  or  lower  section  of  the  '  Protoceras 
Beds,'  on  the  same  level  with  A.  tridactylum.  Belonging  to  the 
same  species  is  a  perfect  set  of  upper  premolars  and  molars  of 
the  right  side  (No.  540). 

The  specific  ilistinctions  are  as  follows  ;  Denlition,  \.  %.  ).,,  ).  (a)  Third  and 
[ourth  ul^firr  pr/molars  wilh  promineni  pi)Sli;ro-inlcmal  cusps  (tetartocones) 
which  when  unwom  are  quite  separate  from  the  delicate  posterior  crests  ;  third 
premolar  quadrate  ;  fourth  preniolar  subquadrale.  (^1  Internal  cingula  upon 
true  H/V>''>' "'o/'"'/ wanling  :  first  molar  exhibits  an  '  antecrochet '  ;  third  molar 
exhibits  a  depression  on  the  posterior  Face  al  the  junction  of  the  ectoloph  and 
melaloph.  (f|  1  jr;{e  procumbent  loA'er  canines,  with  a  small  median  pair  of 
incisors.  (</)  Skull  llatlened,  obtuse  nasals,  slight  posti;lenoid-postl)inpanic 
contact  :  broad,  low  occiput  ;  sa);ilt»l  crest  wanting  and  represented  merely  by 
two  lo«'.  divergent  liiieii  nspera  about  one  inch  apart. 

Both  specimens  (Nos.  545,  540)  belong  to  a  large  animal.    The 
skull  is  about  25   inches  in  length,  and  is  wholly  different  in  its 
proportions  from  that  of  the  con- 
temporary   A.    tridactylum,    which 
is  of  the   high  narrow  type,  and 
about  20   inches  in    length.     The 
prominent  bosses  above  the  post- 
orbital  processes,  the  short  obtuse 
,       nasals,  the    very  large    horizontal 
'"^  *'  lower  incisors,  or  canines,  the  flat- 

of  A'friiihcriHm  simfii. i.i'ns  ciiipe,      teued    Upper   surfacc    of  the  cra- 

lype.       One-half  naluraj  sifp.  n         i_  .  l'    l 

mum,    are    all    characters    which 
immediately  distinguish  this  type.     The  proportions  of  the  skull 
suggest  that  this  species  may  have  succeeded  the  A.  mile  Cope. 
The  last  upper  molar  is  somewhat  similar  in   form  to  that  of 

A.  sitnpliddens  Cope. 

Aceratherium  tridactylum  Oshorti.' 


This  species  was  founded  upon  the  remarkably  complete  skele- 
ton represented  in   Plate    III.     Other  remains   are  a   fine   skull 

>  Bull.  Am.  Aliu.  Nal.  Hilt.,  Vol.  V.  April  39,  ig«.  p.  Sj. 
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(No.  541),  and  many  fraKmentary  portions  of  the  skeleton. 
Found  in  the  coarse  sandstones  or  lower  division  of  the  '  Proto- 
ceras  Beds.' 

Tlie  specific  distinctions  are  :  Dentition,  ].  f ,  }.  |.  (a)  The  tiffcrprttnolars 
cannot  be  clearly  defined  at  preseni,  owing  to  the  adult  wear,  (i)  Internal 
cingula  upon  upper  molars  faintly  developed  or  wanting  ;  first,  second  and 
third  molars  with  strong  'antecrochet.'  (f)  Semiprocumbent  lower  canines. 
(</)  Skull  elevated,  elongate  nasals,  broad  poslglenoid-posttym panic  contact, 
high  occiput,  powerful  sagittal  crest. 

The  following  paragraph  is  from  the  original  description  of 
the  type  specimen  :'  "  The  skeleton  measures  seven  feet  nine 
inches  in  length,  and  four  feet  in  height  to  the  top  of  the 
lumbar  vertebral  spines.  There  are  nineteen  dorsal,  five  lumbar 
and  three  sacral  vertebras.  The  pelvis  is  long  and  rather  slender, 
and  the  limbs  are  of  an  intermediate  type,  heavier  than  in  A. 
o£cidentaU  and  much  longer  than  in  the  Upper  Miocene  A. 
/essiger.  There  are  only  three  digits  in  the  manus,  hence  the 
name  tridactylum,  there  being  no  trace  of  the  fifth  digit,  which  is 
so  characteristic  of  the  Lower  Miocene  Rhinoceroses  of  America 
and  Europe,  with  the  possible  exception  of  A.  mite  Cope." 

]n  the  type  the  nasals  are  perfectly  smooth,  but  in  another 
skull  (No.  541)  the  nasals  exhibil  a  pair  of  rugosities  which  at 
once  suggest  the  possession  of  a  pair  of  horns,  and  Mr.  Hatcher* 
has  recently  shown  that  this  species  is  followed  by  another,  rela- 
ted to  the  John  Day  genus  Diceralheriuni  Marsh.  The  distinc- 
tive features  of  the  skull  are  the  high,  narrow  occiput,  and  pow- 
erful sagittal  crest,  the  arching  and  rugose  nasals  overhanging 
the  premaxillaries,  the  posterior  lateral  projections  of  the  zygo- 
matic arches,  the  widely  united  poslglenoid  and  posttympanic 
processes.  The  dentition  is  characterized  by  the  medum  sized 
semiprocumbent  lower  canines,  and  by  the  strong  '  antecrochet ' 
upon  the  upper  molars. 

General  Features  of  the    Lower  Miocene  Rhinoceroses. 

PLATFS  II  AND  III. 

From  these  observations  it  appears  that  there  was  a  very  rapid 
evolution  both  in   form  and  in  size  among  the  Lower  Miocene 

■  Lm.  d>. 

■  AmcricsD  Gealagiil,  May,  iBm>  P-  i^^ 


„Gooi^lc 


2o8     Bulletin  American  Museum  of  Natural  History.     \yo\.  VI, 

Rhinoceroses,  also  that  there  was  considerable  variety  and  a 
number  of  parallel  lines  of  species.  The  succession  in  time  is  : 
A.  trigonodum,  A.  mite,  A.  occidentale,  A.  tridactylum,  and  A. 
platycephalum .  The  relative  appearance  in  time  of  A.  simplici- 
dens  Cope  and  A.pumilum  Cope  has  not  been  ascertained,  nor  do 
we  understand  as  yet  the  phyletic  succession  of  any  of  these 
species. 

The  transformation  of  the  upper  premolars  is  particularly 
interesting  r  first,  in  the  retention  of  the  D,  P.  i  and  D.  P.  2  as 
permanent  teeth,  the  latter  exhibiting  fully  molariform  trans- 
verse crests  ;  second,  in  the  more  rapid  evolution  of  the  third 
premolar  than  of  the  fourth  premolar.  Quite  the  reverse  of  this 
is  the  case  in  the  horses,  where  the  fourth  premolar  is  more  pro- 
gressive than  the  third. 

The  discovery  of  A.  tridactylum  and  of  A.  platycephalum  was 
quite  unexpected.  The  former  may  connect  with  Diceratherium 
through  the  D.  proavilum  of  Hatcher.  The  latter  is  an  alto- 
gether unique  form,  as  it  resembles  none  of  the  later  Miocene 
types  thus  far  discovered.  The  distir.ctive  features  of  the  skull 
evolution  are  well  shown  in  Plate  II. 


Family  AMYNODONTID/E  S.  &  O. 

In  this  family  of  aberrant  Rhinoceroses  are  included  the  genera 
Amynodon,  Metamynodoii,  and  possibly  Cadurcotkerium,  a  European 
form  which  presents  many  analogies  to  the  American  Amynodonts. 
The  previous  family  definition  given  by  Osborn  may  now  be 
amended  as  follows  :     - 

I  juge  upper  and  lower  canines.  Upper  and  lower  incisors  reduced  in  number, 
and  of  a  uniformly  small  si^e.  I'remolar  series  in  both  jaws  greatly  reduced. 
Lasl  upper  molar  with  a  complete  cctoloph.  Skull  with  a  short  facial  region 
and  powerful  sagittal  crest.  Kiinctional  digits  4-3.  Lunar  wedge-shaped 
distally. 

We  are  now  enabled  to  fully  compare  these  animals  with  the 
Rhinocerotidie,  the  most  striking  differences  being  in  the  peculiar 
form  of  the  skull,  the  great  canine  tusks,  and  the  four  functional 
toes  in  front.     Very  numerous  minor  differences  run  throughout 
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the  dentition  and  skeleton,  and  indicate  ancient  divergence  from 
the  Rhinoceros  stem, 

Rfsloratiim — The  most  complete  individual,  which  we  refer  to 
M,  plani/rons,  gives  us  all  the  proportions  of  the  body.  The 
adult  was  about  gj^  feel  long  and  4,'^  feet  high  at  the  shoulders, 
with  a  low,  compactly  built  body,  muscular  limbs  and  deep  chest. 
The  vertebral  spiiits  were  not  elevated.  Thus  the  general  appear- 
ance of  the  animal,  with  its  low,  broad  skull,  widely  spreading 
zygomatic  arches  and  tusks,  was  widely  different  from  the  con- 
temporary Aceratherium  with  its  light  build,  feeble  canine  tusks 
and  high,  narrow  skull. 

Metamynodon  planifrons  .■>.  &•  O. 

All  the  specimens  in  the  collection  {Nos,  546-554)  are  provi- 
sionally referred  to  this  species.  The  variations  in  size  and 
dental  formulae  do  not  afford  the  basis  for  specific  separation  from 
the  type  at  present. 

The  material  collected  in  189Z  embraces  remains  of  nine  indi- 
viduals, as  follows  :  A,  from  Melamynodon  stratum  ■  No.  546, 
greater  part  of  skeleton,  fragments  of  skull,  lower  jaw  complete, 
lacking  pelvis  and  lumbars  ;  Nri.  547,  skull  ;  No.  549,  lower  jaw  ; 
No.  550,  lower  jaw  of  young  individual,  with  milk  teeth  ;  No. 
551,  jaws  of  young  individual  ;  No.  552,  fragmentary  lower  jaw  ; 
No.  553,  complete  lower  jaw.  £,  from  i/Jifler  Oreodon  slraluin : 
No.  548,  fore  limb  ;  No.  696,  lower  jaw. 

Skull  and  Lower  Jaws. 

The  osteology  of  the  skull  has  already  been  fully  described; 
thelower  jaws  are  long  and  not  very  deep;  the  condyle  is  elevated, 
with  great  transverse  and  slight  an tero- posterior  section.  The 
coronoid  is  slender  ;  the  border  of  the  angle  is  thickened  as  in 
Rhinoceros.  The  symphysis  is  long  and  horizontal  with  a  single 
mental  foramen. 

Dentition. — The  dental  formula  as  given  by  Scott  and  Osborn 
requires  modification,  as  there  is  evidence  that  the  number  of 
incisors  is  less  than  stated  by  them.  In  skull  No.  555  there  are 
three  upper  incisors  upon  one  side  and  two  upon  the  other.     Of 
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the  lower  jaws,  Nos.  551  and  546  present  two  incisors  upon  each 
side,  while  No.  555  has  but  a  single  incisor  upon  each  side.  There 
are  three  upper  premolars  and  two  lower  premolars  as  a  number 
constant  in  all  the  specimens.  The  dental  formula  should  there- 
fore be  written  I.  f:f ,  C.  \,  Pm.  |,  M.  f.  The  inciters  are  sub- 
functional,  being  better  developed  than  appeared  in  the  Harvard 
College  type  skull.  The  most  exceptional  feature  is  the  large 
canine  tusks,  which  are  ^)A  inches  in  length  in  the  lower  jaw, 
and  2  inches  in  length  in  the  upper  jaw.  The  lower  canines  are 
strongly  recurved,  trihedral  in  section,  with  posterior  faces  worn 
flat  by  close  friction  with  the  anterior  faces  of  the  upper  canines. 
Both  pairs  of  tusks  diverge,  and  are  outwardly  curved  like  those 
of  the  wild  boar.  The  premolars  are  characterized  by  extreme 
reduction  in  size,  the  antero- posterior  diameter  of  the  entire 
premolar  series  being  less  than  that  of  the  second  true  molar. 
They  also  show  a  limited  assumption  of  the  molar  pattern,  as  has 
been  already  pointed  out.  The  upper  molars  are  distinguished 
by  the  flattened  external  face  of  the  ectoloph,  which  in  M.  3  is 
carried  well  beyond  the  metaloph,  a  feature  which  is  very  rare  in 
the  true  Rhinoceroses.  There  is  a  trace  of  the  '  crista  '  in  M.  2 
in  one  specimen  {No.  S47-)  There  is  no  internal  ctngulum,  and 
the  transverse  crests  are  devoid  of  either  the  crochet  or  antecrochet. 

The  lower  molars  are  remarkable  for  their  extremely  high, 
elongate  and  laterally  compressed  crowns,  which  exhibit  a  ten- 
dency to  a  prismatic  or  hypsodont  structure.  The  anterior  crest 
is  strongly  and  sharply  incurved.  In  the  molars  of  Nos.  550, 
555.  546  a  prominent  tubercle  appears  at  the  entrance  of  the 
posterior  valley.  The  third  molar  has  only  two  lobes,  as  in  the 
true  Rhinoceroses. 

The  Skeleton, 

Vertebra. — The  following  description  refers  exclusively  to  No. 
546,  unless  otherwise  specified.  The  atlas  indicates  powerful 
transverse  processes  ;  the  suboccipital  foramen  perforates  the 
anterior  part  of  the  arch.  The  axis  is  rather  elongate,  and  exhibits 
an  obtuse  odontoid  process.  The  remaining  cervicals  have 
strongly  opisthocaelous  centra, with  oval  faces,the  greatest  diameter 
being  transverse  ;  the  zygapophyses  are  large  and  slightly  oblique ; 
the  neural  spines  are  not  preserved  ;  the  seventh  cervical  is  im- 
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perforate,  and  its  centrum  shows  a  facet  for  the  first  rib.  Fifteen 
donah  are  preserved.  The  first  dorsal  has  a  broad  descending 
lamella  from  the  transverse  process  with  a  facet  for  the  tuber- 
culum  nf  the  first  rib;  the  capitulum  of  the  first  rib  articulates 
at  the  anterior  base  of  the  process.  The  succeeding  dorsals  lack 
the  lamella  ;  the  adjacent  facets  for  the  capitulum  of  the  rib 
become  confluent  between  the  third  and  fourth  dorsals;  the  capit- 
ulum issupportedonadjacentfacetsbetweeneachpair  of  vertebrje 
as  far  back  as  the  ijth  dorsal.  The  tubercular  facet  is  also  ex- 
hibited upon  the  15th  dorsal,  the  last  one  completely  preserved. 
The  zygapophyses  are  very  small,  and  are  horizontal  in  position 
from  the  first  to  the  nth  dorsal,  when  they  begin  to  take  an 
oblique  position;  in  the  15th  ihey  are  considerably  rounded  and 
obliquely  placed.  The  dorsal  spines  are  not  very  elevated  in  the 
mid-dorsal  region,  and  they  sink  rapidly  towards  the  posterior 
end  of  the  series  ;  they  have  a  trihedral  section  ;  they  are  keeled 
anteriorly,  and  deeply  excavated  posteriorly  from  D.  3  to  D.  12, 
where  the  upper  portion  of  the  spine  assumes  the  broad  flattened 
form  characteristic  of  the  lumbars.  No  vertebras  are  preserved 
behind  the  15th  dorsal  except  five  of  the  caudals. 

Ribs. — Fourteen  ribs  of  the  right  and  six  of  the  left  side  are 
preserved,  indicating  that  there  was  a  deep,  rather  narrow  chest. 
The  first  rib  has  an  oval  section  above  and  is  flattened  below. 
The  2d  to  the  7th  ribs  have  flattened  shafts  ;  the  ribs  from  the 
8th  to  the  14th  pass  from  a  trihedral  to  a  rounded  section.  From 
the  length  of  the  ribs  it  is  estimated  that  the  depth  of  the  chest 
was  about  35  inches. 

Scapula. — Of  the  scapula  only  the  lower  portion  is  preserved. 
It  exhibits  a  shallow  glenoid  fossa,  a  low  rugose  corocoid  process. 

Humerus. — The  humerus  is  massive,  with  prominent  greater 
and  lesser  tuberosities,  a  rugose  deltoid  crest  slightly  retroverted 
but  not  hooked,  extending  half-way  down  the  shaft.  The  ect- 
epicondyle  is  very  prominent,  and  there  is  a  supratrochlear  fora- 
men. The  internal  condyle  is  perfectly  flat.  The  relative  measure- 
ments of  the  humerus  and  the  radius  are  16  in.  to  13  in. 

Radius. — The  radius  has  a  characteristic  pit  on  its  front  face 
just  above  the  insertion  of  the  braehialis  anticus ;  the  shaft  is 
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flattened,  and  distally  presents  a  very  strongly  concavo-convex 
face  for  the  scaphoid,  and  slightly  concave  face  for  the  lunar. 

l/lna.— The  ulna  has  a  short  olecranon,  a  trihedral  shaft  and  a 
prominent  rugosity  on  the  median  external  face  ;  distally  there 
is  a  deep  groove  upon  the  anterior  face  for  the  passage  of  the 
extensor  tendon  ;  it  rests  partly  upon  the  lunar  as  well  as  upon 
the  cuneiform. 

The  />e/ris  is  wanting. 

///W  Limbs. — The  hind  limbs  are  characterized  by  the  great 
length  of  the  femur  in  proportion  to  the  tibia — the  ratio  being 
femur,  19  inches  ;  tibia,  1 1  inches.  The  head  of  the  femur  has 
a  large  pit  for  the  ligamenium  teres,  a  prominent  rugose  great 
trochanter  which  does  not  rise  above  the  head  ;  a  shallow  digital 
fossa  ;  the  lesser  and  third  trochanters  are  low  and  placed  well 
down  upon  the  shaft;  the  rotular  groove  faces  obliquely  down- 
wards, indicating  that  the  knee  was  carried  well  up  ;  the  external 
and  internal  tuberosities  are  equal ;  the  external  condyle  is  the 
largest.  The  tibia  has  a  double  spine,  a  broad  cneniial  crest, 
which  exhibits  a  deep  median  superior  depression  ;  the  internal 
malleolus  is  not  prominent,  and  the  astragalar  trochlear,  as  in 
Aphelops,  is  shallow.  The  fibula  is  complete  although  reduced, 
with  an  expanded  distal  extremity;  the  shaft  is  trihedral  in  sec- 
tion and  not  laterally  compressed. 

Manus. — The  manus  exhibits  the  articulations  and  relations 
invariably  associated  with  tetradactylism,  viz. :  the  lunar  is  wedge- 
shaped  distally,  and  is  supported  equally  upon  the  magnum  and 
unciform  instead  of  mainly  upon  the  unciform,  as  in  the  Rhinoc- 
eros and  in  tridactyl  types  generally.  The  bones  of  the  proximal 
row  are  in  other  respects  similar  to  those  in  Rhinoceros.  The 
distal  row  shows  a  small  trapezium  ;  the  second  digit  being  sup- 
ported by  the  trapezoid  and  abutting  against  the  magnum ;  the 
third  and  fourth  digits  articulate  with  the  magnum  and  unciform 
in  the  usual  manner,  and  the  fifth  is  well  developed,  as  indicated 
by  a  broad  horizontal  unciform  facet.  The  larger  specimen  (No. 
S48)  from  the  "upper  Oreodon  stratum"  exhibits  a  third  digit 
and  a  large  tifth  digit  fully  as  functional  as  in  Titatiotkerium,  and 
more  strongly  developed  than  in  the  Tapir. 


^yGoo'^lc 


iS94']  Osborn  and  Wortman  on  Fossil  Mammals,  213 

Pes. — The  pes  is  remarkable  especially  for  the  form  of  the  tuber 
calcis,  which  is  elongate,  flattened,  expanded  distally,  and  has  its 
long  axis  placed  nearly  transversely  instead  of  antero-posteriorly. 
The  cuboid  has  a  larger  astragalar  than  calcaneal  facet,  while  the 
astragalus  itself  is  very  short.  The  middle  metapodial  abuts 
against  the  cuboid.     As  a  whole  the  pes  is  very  short. 

In  addition  to  the  points  above  noted,  Meiamynodon  is  distin- 
guished from  the  modern  Rhinoceros  by  a  lesser  development  of 
the  humeral  tuberosity  and  of  the  third  femoral  trochanter,  by 
the  elongated  neck  for  the  head  of  the  femur,  and  by  the  short- 
ness of  the  astragalus.  Upon  the  whole,  however,  it  is  much 
more  advanced  and  specialized  in  the  direction  of  the  modem 
Rhinoceros  type  than  the  contemporary  Aceratkerium  occidentak. 

Family  ECyJID^. 
Subfamily    ANCHITHERIIN^. 

Characters  op  the  Lower  Miocene  Species  of  Horses. 

The  typical  form,  Mesokippus  bairdii,  extends  apparently  un- 
modified in  form  and  very  slightly  increasing  in  size  from  the 
lowest  to  the  highest  beds,  while  just  above  the  Oreodon  strata  a 
distinct  and  much  larger  form  appears,  and  in  the  highest  strata 
(Proloceras  Beds)  a  second  larger  type  appears  transitional  to  the 
John  Day  Anchitherium.  We  thus  observe  the  persistence  of 
primitive  species  of  Horses  contemporary  with  divergent  progressive 
species  as  a  characteristic  of  the  evolution  of  the  Horses.  This  is 
in  accord  with  the  previous  observations  of  Marsh,  confirmed  by 
Scott  and  Osborn,  that  a  form  ?  Anchitherium  parvulus,  which  is 
very  slightly  removed  in  dental  characters  from  Mesohippus,  occurs 
even  in  the  top  of  the  Miocene  (Loup  Fork)  ;'  also  with  Scott's 
recent  observations  upon  the  polyphyletic  series  of  the  upper 
Miocene  (Deep  River)  Horses  of  North  America. 

Mesohippus  bairdii  {Lfidy). 

This  well-known  species  is  represented  by  remains  of  sixteen 

individuals — Nos.  664-677,  7 1 2,  713 — chiefly  from  the  '  Oreodon ' 

'  Sec  Scoil  and  Uiborn.  Bull.  Mus.  Camp.  ZooJ.,  1E9O1  P-  ^■ 
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and  '  Metamynodon '  strata,  including  all  parts  of  the  skeleton 
and  of  the  dentition  excepting  the  incisor  teeth.  Among  the 
most  valuable  specimens  for  morphological  study  is  the  nearly 
complete  skeleton  of  a  young  individual.  No.  685. 

INCERT^  SEDIS. 
PMesohippus  longipes,  sp.  nov. 

The  type  of  this  species  is  a  complete  hind  limb  (No.  684), 
found  just  above  the  '  nodular  layer '  in  the  sandstones  and  clays 
of  the  upper  '  Oreodon  beds.' 

It  presents  certain  points  of  likeness  with  the  hind  limb  of 
Hyracodon  nebrascense,  as  well  as  with  that  of  the  Miohippus 
annectens,  recently  described  by  Scott  from  the  '  Deep  River  Beds  ' 
of  Montana,  which  lie  at  the  base  of  the  Loup  Fork  or  Upper 
Miocene.'  In  other  words,  if  really  a  Horse  it  is  a  much  larger 
and  more  modernized  type  than  the  M.  bairdii.  The  animal 
stood  about  31  inches  high  at  the  hip,  while  M.  bairdii  stood  21 
inches  high. 

The  pelvis  is  similar  to  that  of  M.  bairdii,  so  far  as  we  can 
determine  from  the  small  ]K>rtion  preserved.  The  femur  has  a 
deep  pit  for  the  ligamentum  teres  ;  the  great  trochanter  is  missing  ; 
the  third  trochanter  is  placed  higher  upon  (he  shaft  than  the 
second.  The  tibia  has  a  greatly  elevated  cnemial  crest.  The 
fibula  is  reduced  to  a  continuous  extremely  slender  shaft  closely 
applied  to  the  side  of  the  tibia.  The  calcaneum  has  a  long  tuber 
calcis,  and  displays  a  small  fibular  facet ;  the  ectal  superior 
calcaneo-astragalar  facet  is  separate,  while  the  ental  and  inferior 
facets  are  continuous,  thus  differing  widely  from  the  separate 
facets  of  M.  bairdii,  and  resembling  those  of  H.  nebrascense.  On 
the  other  hand  the  astragalo-tibial  grooves  of  the  ankle  joint  are 
much  sharper  than  in  any  known  species  of  Hyracodon  and 
resemble  those  of  the  Horses.  The  cuboid  articulates  with  the 
astragalus  by  a  very  narrow  facet  as  in  both  the  Horses  and 
Hyracodons.  The  navicular  displays  a  deep  postero-externaf 
facet  for  the  cuboid.     The  ectocuneiform  is    very  deep  with  an 
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external  facet  for  metatarsal  IV.     The  mesocuneiform  is  short. 
The  entocuneiform  has  a  small  navicular  facet. 

The  toes  spread  distally  ;  the  lateral  pair  are  relatively  larger 
and  more  oval  in  section  than  in  Af.  bairdii.  The  proximal 
phalanges  are  much  longer  relatively  than  in  the  typical  Horses. 
Altogether  it  is  very  doubtful  where  this  animal  belongs.  It  is 
widely  distinct  from  both  the  known  lower  Miocene  Horses  and 
Hyracodons. 

The  specific  cKaraclers  are :  (a)  Metatarsals  3,  Long  and  slender,  slightly 
spreading  dtstatly.  {b)  SustenCacular  and  inferior  calcaneo-astragalar  facets 
continuous,  (r)  Astragalo-tibial  grooves  sharp.  (</)  Fibula  complete,  but 
greatly  reduced  and  closely  applied  to  tibia. 

Suborder  ARTIODACTYLA. 

Family  OREODONTID^. 

An  unusually  fine  series  of  skulls  of  the  Oreodonts  from  all 
levels  of  the  White  River  formation  enables  us  to  add  something 
to  the  knowledge  of  the  vertical  distribution  of  the  species.  It 
has  been  stated  at  various  times  that  remains  of  Oreodonts  occur 
in  the  lower  Titanotherium  Beds,  but  careful  search  in  the  region 
explored  by  our  party,  viz.  r  the  divide  between  the  White  and 
Cheyenne  Rivers,  has  failed  to  bring  to  light  a  single  specimen 
of  the  group  from  these  underlying  strata.  All  the  specimens  in 
our  collection  were  found  in  the  Oreodon  and  Protoceras  Beds, 
or  middle  and  upper  divisions. 

Oreodon  culbertsonii  Leidy. 

Remains  of  this  species  are  exceedingly  abundant  in  the  lower 
'nodular  layer'  of  the  'Oreodon  Beds';  it  is  from  their  relative 
abundance  in  this  stratum  that  this  primary  division  of  the  White 
River  sediments  takes  its  name.  The  typical  nodular  layer,  in 
which  their  remains  are  especially  numerous,  lies  within  fifteen 
or  twenty  feet  of  the  top  of  the  Titanotherium  strata,  and  it  is  not 
an  unfrequent  ocntrrence  to  find  them  also  in  the  clays  immedi- 
ately overlying   the    Titanotherium    Beds;    in   fact    it  is  highly 
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probable  that  the  species  has  been  found  in  the  extreme  upper- 
most layers  of  the  Titanotherium  Bed  proper. 

So  far  as  our  collection  shows,  the  vertical  range  of  O.  culbert- 
sonii  does  not  exceed  thirty  feet,  extending  from  the  top  of  the 
Titanotherium  Beds,  upwards  some  distance  above  the  lower 
nodular  or '  red  layer.'  It  is  probable,  however,  that  more  exten- 
sive collections  will  increase  this  limit  considerably  both  above 
and  below. 

The  principal  characters  of  this  species  are  seen  in  the  verj- 
small,  uninflated  tympanic  bullse,  the  form  of  the  paroccipitaJ 
processes,  and  the  presence  of  a  distinct  and  separate  foramen 
rotundum.  In  the  absence  of  any  accurate  description  of  this 
region  of  the  skull,  it  is  here  treated  in  some  detail  for  purposes 
of  comparison  with  later  types.  The  specimen  described  and 
figured  is  No.  595.  The  bullse  are  small  and  rugged  in  contra- 
distinction to  the  large,  smooth,  rounded  form  found  in  the  later 
species.  The  paroccipital  processes  are  rather  elongated,  more 
or  less  triangular  in  section,  especially  at  the  base,  and  connected 
with  the  posterior  portion  of  the  bullae  by  prominent  ridges.  At 
the  base  of  the  paroccipital  process,  on  the  side  looking  towards 
the  pustglenoid,  are  seen  two  fossie,  separated  from  each  other  by 
a  well-marked  lamina  of  bone  extending  out  from  the  paroccipital; 
in  the  anterior  of  these  fossx  is  found  the  point  of  articulation 
of  the  tympanohyal  element  of  the  hyoid  arch,  while  in  the 
posterior  fossa  is  seen  the  external  opening  of  the  stylomastoid 
foramen. 

At  the  posterior  termination  of  the  pterygoid  plate  of  the 
sphenoid,  and  immediately  in  advance  of  the  bulla,  is  situated  the 
foramen  o-oale,  while  upon  the  outer  side  of  the  toot  of  the  ptery- 
goid, in  advance  of,  and  a  little  internal  to  the  foramen  ovale,  is 
seen  another  distinct,  though  smaller,  foramen,  which  is  io  all 
probability  the  foramen  rotundum.  In  front  of  this  again  come 
the  large  sphenoidal  tissure  and  the  optic  foramen. 

Oreodon  gracilis  Leidy. 

This  species,  of  which  there  are  a  number  of  skulls  in  our  col- 
lection, has  practically  the  same  vertical  distribution  as  O.  ciil- 
bertionii.    It  is  readily  distinguished  by  its  smaller  size,  by  the 
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somewhat  greaier  inflaiion  of  the  bulla;,  and  by  the  less  distinct 
double  fossa  at  the  base  of  the  paroccipital.  It  has,  however,  a 
distinct  and  relatively  large  foramen  rotundum.  Fig.  S  B  (No. 
S96). 

Oreodon  bullatus  Leidy. 

There  is  a  single  skull  of  this  species  in  our  collection  (No. 
6n)  which  was  obtained  from  the  second  '  nodular  layer,' from 
seventy-five  to  a  hundred  feet  above  the  '  red  layer '  of  the 
'Oreodon  Bed.'  It  is  a  matter  of  much  interest  to  note  that  the 
bull<e  are  much  mote  inflated  than  in  either  O.  culbertsonii  o\  O. 
gracilis.  They  are,  moreover,  extended  backwards  and  are  largely 
in  contact  with  the  paroccipilals,  which  are,  however,  not  flattened 
from  before  backwards  to  any  appreciable  extent.  The  posterior 
fossa  at  the  base  of  the  paroccipital  is  but  fainlly  represented, 
the  anterior  being  large  and  distinct. 

The  foramen  rotundum  is  represented  by  two  very  minute  ves- 
tigial foraminse  at  the  sides  of  the  pterygoid  plate,  between  the 
sphenoidal  fissure  and  the  'foramen  ovale,'  It  is  more  than 
probable  that  these  will  be  found  wanting  in  many  specimens  of 
this  species.  In  our  specimen  they  certainly  could  not  have  been 
functional,  and  there  can  be  little  doubt  that  the  superior  maxil- 
lary nerve  made  its  exit  through  the  sphenoidal  fissure.  The 
foramen  rotundum  therefore  may  be  said  to  be  practically  absent. 

Eporeodon  major  {Leidy). 

In  the  overlying  Protoceras  Beds  Oreodons  are  very  numerous. 
They  are  found  principally  in  a  nodular  layer  just  as  in  the  lower 
beds.  So  far  as  our  collection  shows,  all  the  species  of  this  upper 
horizon  exhibit  greatly  inflated  bullae  (see  No.  1038) ;  ihe  par- 
occipital is  flattened  at  its  base  and  applied  closely  to  the  bulla  ; 
there  is  no  posterior  fossa  at  the  base  of  the  paroccipital,  and  the 
foramen  rotundum  is  entirely  wanting.  The  crowns  of  the  teeth 
arc  more  elongated,  and  the  species  are  slightly  larger. 

It  is  stated  by  Scott'  upon  the  authority  of  Marsh,'  that  in  the 
Oreodons  from  the  John  Day  horizon  the  thumb  is  absent  and 
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that  the  bullx  are  inflated.  This  character  of  the  absence  of  the 
thumb  is  regarded  by  Scott  as  siifhcient  ground  for  the  separation 
of  these  species  into  a  distinct  genus  {Eporfodon).  He  does  not 
apparently  regard  the  species  with  the  inflated  bullje  from  the 
White  River  formation  as  belonging  to  this  genus,  and  criticises 
Marsh  for  proposing  the  genus  upon  the  ground  of  the  inflation 
of  the  bullae.  He  remarks  further  that  the  forms  with  the  large 
bullae  occur  together  with  those  of  the  uninflated  bullx  in  the 
same  strata.  This  is  not  borne  out  by  our  observations.  As 
regards  the  presence  or  absence  of  the  thumb  in  the  species  from 
the  Protoceras  Beds  very  little  is  known  at  present,  but  it  is  a 
fact,  abundantly  demonstrated  by  our  collection,  that  the  greatly 
inflated  bulla  type,  with  flattened  paroccipitals  and  lacking  the 
foramen  rotundum,  comes  only  f mm  the  upper  or  Protoceras  Beds. 
In  a  like  manner  those  species  in  which  the  bullae  are  Httle  or  not 
at  all  inflated,  the  paroccipitals  are  not  flattened  and  the  foramen 
rotundum  is  present,  are  confined  to  the  lower  part  of  the  Oreodon 
Beds.  The  single  example  of  the  transitional  form,  O.  hullatus, 
lias  a  position  exactly  intermediate,  in  respect  to  its  vertical 
distribution.  These  facts  are  significant,  and  seem  to  demonstrate 
very  conclusively  that  the  range  in  time  corresponds  with  the 
evolution  of  the  buUse. 

Family  ANTHRACOTHERIID^. 

The  expedition  was  fortunate  in  securing  a  number  of  specimens 
of  Hyopotamus,  including  several  more  or  less  complete  skulls 
and  lower  jaws,  and  of  still  greater  interest  the  first  remains  of 
Anthra(otherium  found  in  this  country,  proving  that  the  Anthra- 
cotheriidx  were  represented  by  both  the  characteristic  European 
genera. 

Hyopotamus  americanus  Leidy. 

This  species,  which  has  hitherto  been  known  only  from  isolated 
teeth,  is  represented  by  the  anterior  portion  of  the  skull  (No.  575) 
and  other  remains.  The  molar  teeth  agree  precisely  with  I.eidy's 
type,  and  enable  us  to  characterize  this  species  more  fully.  It  is 
of  precisely  the  same  size  as  the  H.  vetaunus  from   Ronzon,  as 
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figured  by  Filhol.  It  also  resembles  this  European  species  closely 
in  the  greater  elongated,  narrow  muzzle,  but  differs  from  it  in  the 
absence  of  the  first  superior  premolar.  The  skull,  so  far  as 
preserved,  does  not  present  any  further  differences. 

The  locality  is  the  '  Metamynodon  stratum,'  in  which  the 
remains  of  several  individuals  were  found.  Among  them  is  a 
series  of  three  upper  molars  (No.  576)  which  are  of  considerably 
larger  size ;  also  some  lower  jaws  with  milk  teeth. 


(No.  575).     li,HyM/amu^i, 


A,    /A-yWam, 
580.     t.Amt/,, 


Hyopotamus  brachyrhynchus,  sp.  nov. 
The  type  of  this  species  is  a  skull  (No.  582)  from  the  overly- 
ing Protoceras  Reds ;  it  is  well  distinguished  by  the  shortness  of 
the  muzzle,  as  the  specific  name  indicates.     The  interval  between 
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the  base  of  the  canine  and  the  second  premolar  is  but  one-half 
as  great  as  in  H.  americanus.  There  is  also  a  well-developed 
btfanged  first  premolar. 


Metamvnodon  Beds. 


r.»,  C.t,  P.»,  M,».  Muzzle  elonga- 
ted, C,  to  P.'  =  7omm.  Second  upper 
premolar  with   feeble    internal  cingu- 


PROTOt-EHAS    BED! 
If.  hratkyrhynfhui 


I.  .C.",P.<,M.' 


^....P.«  =  36,. 

molar  with  strong 
Molar  cingula  an 
developed. 


Second  upper  ])re- 
ilemBl  cingulum. 
I    styles    strongly 


The  type  skull  of  H.  braehyrhynchus  is  shorter  than  that  re- 
ferred to  H.  americanus,  but  otherwise  is  of  the  same  proportions. 
The  principal  characters  are  as  follows  :  Orbits  open  posteriorly  ; 
a  sagittal  crest  ;  occiput  compressed  laterally,  as  in  H.  aymardi  ; 
paroccipital  process  prominent  and  separated  from  the  post- 
glenoid  by  the  tubular  portion  of  the  tympanic.  The  tympanic 
bullae  are  well  inflated  as  in  the  Peccary,  but  are  lower,  more 
rounded,  and  more  elongated  antero-posleriorly. 


Anthracotherium  curtum  Marsh. 

The  specimen  referred  to  this  species  is  part  of  a  skull  (No. 
1039)  containing  the  canine,  and  the  complete  premolar-molar 
series  of  the  left  side,  and  the  fourth  premolar  and  three  molars 
of  the  right  side.  In  size  it  resembles  the  smaller  European 
species.     There  is  absolutely  no  diastema. 

Vpfir  dentition. — The  canine  is  vertically  placed  and  more  triangular  in 
form  than  in  the  European  species,  and  exhibits  a  sharply  worn  anterior  face, 
Pm.  1  is  missing  ;  it  is  singk-fanged.     Pm.  z  has  traces  of  the  cingulum  at  the 
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outer  angles  and  upon  the  inner  face.  In  Pm,  3  these  features  are  strength- 
ened, and  this  tooth  exhibits  a  postero-internal  shelf,  Pm.  4  has  a  well-devel- 
oped internal  cusp  (deuterocone)  surrounded  by  a  basal  cingulum  ;  the  proto- 
cone  is  subcrescentic.  The  molars  exhibit  rather  low  obtuse  cusps  of  rresccntic 
form,  wEth  the  characteristic:  protoconule  ;  the  parastyle  and  mesostyle  are  low 
and  obtuse  :  the  metastyle  is  rudimentary  or  incipient  except  in  M,  3:  the 
internal  cingulum  is  not  very  prominent.  In  general  these  teeth  are  of  the  low 
selenodont  type  found  in  the  European  forms. 

The  locality  is  the  '  Metamynodon  stratum  '  of  the  Oreodon 
Beds.  The  description  of  this  specimen  was  completed  when  a 
communication  was  published  by  Professor  Marsh'  of  a  new 
species,  Meptacodon  curlus,  founded  upon  a  single  molar  tooth, 
and  said  to  be  "'  apparently  allied  to  Nyopotamus."  The  type  of 
H.  curtus  is  slightly  smaller  than  the  specimen  here  described. 
The  author  does  not  recognize  the  relationship  to  Antkraco- 
t her  turn. 

Anthracotherium  karense,  sp.  nov. 

This  is  a  larger  form  from  the  Protoceras  Beds,  and  is  repre- 
sented by  the  last  two  upper  molars  of  the  left  side  {No.  1040). 
It  is  well  distinguished  by  the  very  strong  development  of  the 


econd  Upper  Mol^i 


mesostyle  upon  M.2  and  M.3,  and  by  the  prominent  metastyle 
upon  M.  3.  The  molars  are  of  larger  size  than  in  A.  occidentaU, 
the  cusps  are  more  elevated  and  more  sharply  crescentic,  the  in- 
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ternal  cingulum  is  also  much  more  prominent.  In  general  ihese 
teeth  approach  more  nearly  the  ffyopotamus  type,  excepting 
of  course  in  the  form  of  the  mesostyle. 

This  species  is  named  after  one  of  the  prominent  peaks  in  the 
Black  Hills— /«>.i»  Kara. 


Mf.tah¥\odon  Beds. 

A.   oCiidlnlaU. 

c 

P.^  M.t.       Molars    with    low 

cusps 

semibunodont.      Feeble  meta- 

style 

n  M.3.     Interna]  cingulum  not 

promi 

ent.      Meiuur^menl, :     M.2-3. 

40  mm 

.    Width  M. 3.  23  mm. 

Protocehas  Beds. 
A.   kartnse. 


FormulH  unknown.  Cusps  of  molars 
elevated  and  crescentic.  Mesostyle 
a  prominent  crested  spur.  Metastyle 
very  prominent  in  M.3.  M/asuri- 
mtnls  :  M,2-3,  54  mm.    Width,  M.  3, 


Order  CREODONTA. 

Family  HY.^NODONTID^. 

Hyaenodon  paucidens,  sp.  nov. 

This  species  is  based  upon  an  unustially  perfect  skull  and  lower 
jaw.  The  most  striking  characters  in  which  it  differs  from  all. 
other  Hysenodons  hitherto  discovered,  is  the  absence  of  the  first 
premolar  in  the  upper  jaw.  The  dental  formula  therefore  is  1,  f 
C.f,  Pm-S,  M.g,  instead  of  I.J,  Cf,  Pm.-J,  M.g,  as  it  is  in  all  other 
species  of  this  genus  so  far  known.  It  has  generally  been  the 
practice  among  paleontologists  to  regard  a  character  of  this 
importance  as  of  generic  value,  and  there  are  doubtless  few  who 
would  hesitate  to  propose  a  new  genus  for  its  reception,  but  the 
skull  in  every  other  respect  is  so  very  like  that  of  the  other  species 
of  Hyatuidon  that  it  is  deemed  inadvisable  to  pursue  such  a  course. 

Careful  examination  shows  that  the  absence  of  this  tooth  is  not 
an  accidental  variation.  In  the  first  place  the  space  which  the 
first  premolar  should  occupy  is  relatively  shorter  than  in  the 
neaTestally./^.f/-««a«i,  being  only  lo  mm., whereas  in  H.  crucians 
it  is  15  mm.  The  entire  length  of  the  tooth  line  measuring  from 
the  posterior  border  of  the  upper  canine  to  the  posterior  border 
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of  the  last  molar  is  Somm.  in  H.  crucians,  and  7omin.  in  H.  pau- 
cidens.  The  third  premolars  in  both  the  upper  and  lower  jaws 
have  a  more  oblique  position,  and  the  teeth  are  more  crowded 
than  in  H.  crucians.  The  skiill  is  slightly  smaller,  the  muzzle 
narrower  and  the  canines  longer  and  more  robust  than  in  H. 
crucians.  The  palatal  region  agrees  very  closely  with  that  of 
H.  crucians  in  having  the  palatines  in  contact  throughout  their 
entire  length,  and  the  pterygoid  plates  of  the  alisphenoid  separate 
in  the  median  line.  In  this  respect  both  species  dilTcT  markedly 
from  the  species  described  by  Scott,'  N.  leplocephalus,  in  which 
the  pterygoid  plates  are  in  contact  for  a  long  distance.  The 
interorbital  constriction  in  the  skull  of  H.  paiicidens  is  placed  at 
the  fronto-jKirielal  suture,  where  the  two  diverging  branches  of 
the  sagittal  crest  meet,  as  in  the  larger  species  H.  hoeridus  and 
H.  cruentus.  In  H.  crucians  both  are  situated  in  advance  of  the 
interorbital  constriction. 

A  synopsis  of  the  American  species  of  the  genus  may  now  be 
given  as  follows  :' 

I.  Superior  Premolars  4. 

A.  Posterior  nares  opening  lietween  posterior  part  of  palatines  ;  ptery- 

goid plates  of  alisphenoid  not  in  contact  below. 
a.   Cranial  constriclion  in  advance  of  fronto-parielal 

>  b.   Cranial  constriction  at  fronto-parictHl  suture. 

aa.    Kaee  very  deep  :  an  external  buttress  on 

anterior  lobe  of  last  lower  molar. ...//,  horridus. 
bb.    Face  shallower  ;  buttiess  absent //.  truenlus. 

II.  Superior  Premelan  ^i H.  pamidtai. 

B.  Palatines  in  contact  throughout ;  pterygoid  plates 

of  alisphenoids  meeting  below H.  leplvctpkalus. 

Hyxnodon  crucians  LeiJy. 

A  tolerably  well-preserved  skull  of  this  species  is  represented 
in  the  collection,  together  with  some  few  fragments  of  the  skele- 
ton. The  skull  is  already  well  known,  and  does  not  call  for  any 
further  mention.  A  fragment  of  the  atlas  shows  that  the  trans- 
verse processes  are  pierced  by  the  vertebral  canal  quite  in  the 
ordinary  way.    Two  lumbar  vertebrae  exhibit  the  usual  characters 

<  iDuniil  Acad.  Nal.Sci.PlulMl.,5e(.].  Vol.  IX.No.  1. 
'3«Scot(.J«in»1A«id.  Nm.  Sci..  Vol.  IX,  p.  17s. 
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of  the  Creodonts  in  the  complex  mode  of  articulation  of  their 
zygapophyses.  Their  centra  are  strongly  keeled  below,  and  there 
are  small  though  distinct  anapophyses  present.  A  frilgment  of 
the  pelvis,  including  a  part  of  the  acetabulum  and  the  ilium,  is 
interesting  as  showing -the  relatively  prominent  tubercle  for  the 
origin  of  the  ret/us  femoris,  as  well  as  the  absence  of  the  pubic 
spine.  I'he  ilium  is  apparently  little  expanded,  and  there  is  a 
distinct  cotyloid  notch.  The  proximal  end  of  the  femur  shows 
a  well  rounded  globular  head,  placed  upon  a  constricted  and 
rather  elongated  neck  ;  the  head  is  marked  by  a  distinct  pit  for 
the  ligamenium  teres.  The  digital  fossa  is  of  moderate  size,  and 
there  is  a  small  though  distinct  third  trochanter.  Only  the  shaft 
of  the  tibia  is  preserved,  which  indicates  a  moderately  stout  bone 
with  considerable  lateral  compression  and  a  prominent  cnemial 
crest,  as  in  the  dog.  A  fragment  of  the  shaft  of  the  fibula 
shows  that  it  was  much  reduced  in  size,  and  was  slender  and 
delicate.  The  calcaneum  has  a  moderately  elongated  tuber  ;  a 
large  facet  for  the  fibula,  a  prominent  external  tubercle,  and  a 
very  oblique  facet  for  the  cuboid. 

The  Milk  Dentition  of  Hv-«n<h>on. 

A  rather  complete  lower  jaw  of  a  young  Hyaenodon,  pertain- 
ing to  a  small  species  (presumably  H.  crucians)  contained  in  the 
collection,  renders  it  possible  to  give  a  description  of  the  milk 
dentition  of  the  inferior  series.  Filhol  has  described'  the  infe- 
rior milk  dentition  of  Hyanodon  cityluxi,  and  considered  the  im- 
portant fact  of  their  supposed  relationship  with  the  Marsupials. 
Our  specimen  is  more  complete  than  Filhol's,  and  includes  the 
canines  and  incisors  in  addition  to  the  molars  and  premolars. 
The  roots  of  two  incisors  upon  the  left  side  are  preserved  in 
position,  which,  together  with  an  alveolus  for  the  third  tooth, 
enables  me  to  state  that  there  were  three  incisors  upon  each 
side.  Just  as  in  the  permanent  dentition,  the  second  or  median 
incisor  is  crowded  back  out  of  position  ;  their  crowns  are  miss- 
ing. The  canines  are  small,  much  curved  and  sharp  pointed, 
very  much  as  they  are  in  the  dog.     The  root  is  compressed  later- 

I  '  MtunniliKt  Fodilci  d«  Photphariio,'  Parii,  1B77. 
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ally,  Ihe  enamel  is  extended  down  much  lower  upon  the  outside 
than  upon  the  inside  of  the  tooth,  and  there  is  a  faint  indication 
of  a  cingulum  well  up  towards  the  point  upon  the  inside. 

As  regards  the  milk  molars,  our  specimen  shows  that  the  first 
tooth  situated  behind  the  canine  did  not  develop  a  successor, 
and,  as  in  the  dog  and  so  many  other  diphyodonts,  is  a  persistent 
milk  tooth.  The  second  deciduous  molar  is  missing,  having  al- 
ready been  shed  ;  a  fragment  of  a  root  on  the  left  side,  however, 
indicates  that  it  had  been  present.  The  third  milk  molar  is  still 
retained  in  position,  and  would  have  been,  judging  from  the  ad- 
vanced state  of  eruption  of  the  permanent  tooth  immediately 
beneath,  the  next  one  to  be  discarded.  Its  general  form  is  like 
that  of  the  corresponding  permanent  tooth  destined  to  succeed  it, 
with  some  few  trilling  exceptions  ;  it  is,  however,  notably  smaller 
and  weaker  in  every  way.  The  crown  is  made  up  of  a  principal 
cusp,  to  which  is  added  in  front  a  very  weak  and  indistinct 
basal  cusp,  together  with  a  somewhat  stronger  cusp  and  cingu- 
lum behind.  The  fourth  deciduous  molar  is  slightly  larger  than 
the  preceding  one.  Its  structure  is  very  similar  to  the  first  per- 
manent molar,  which  ties  immediately  behind  it,  with  which  it 
also  agrees  very  well  in  size.  The  crown  consists  of  three  cusps, 
the  two  anterior  of  which  form  a  rather  imperfect  though  dis- 
tinct pair  of  sectorial  beads ;  the  third  cusp  is  basal  and  makes 
up  the  weak  heel  or  talon.  Its  structure  is  more  complex  than 
that  of  its  permanent  successor,  as  is  so  universally  the  case 
among  the  Carnivora. 

It  is  proper  to  speak  in  this  connection  of  the  peculiar  charac- 
ter of  the  first  lower  true  molar  of  the  Hyxnodonts  in  general, 
since  our  specimen  seems  to  throw  some  light  upon  this  question. 
If  the  adult,  permanent  dentition  of  any  of  either  Ihe  European 
or  American  species  of  Hycenodon  be  examined,  the  small  weak 
first  lower  molar  is  a  very  noticeable  and  constant  feature.  The 
great  disparity  in  size  between  it  and  the  tooth  immediately  in 
advance,  as  well  as  the  one  immediately  behind  it,  is  very  marked. 
It  is,  moreover,  always  much  more  worn,  lighter  in  color,  and  has 
all  the  characteristic  marks  of  a  persistent  milk  tooth.  lam  now 
able  to  state  from  the  condition  of  wear  that  //  was  protruded  early 
with  the  milk  set,  and  not  after  the  lapse  of  a  considerable  period. 
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as  is  always  the  case  among  other  diphybdonts.  If  therefore  we 
are  to  judge  of  it  by  its  size,  date  of  appearance,  as  well  as  its 
general  structure,  it  will  be  necessary  to  classify  it  with  the  liist 
series  in  the  time  of  its  eruption.'  if  this  be  true  it  points  to  a 
condition  among  the  ancestors  of  the  Creodonts  wherein  there 
were  five  instead  of  four  teeth  protruded  together. 

This  peculiarity  of  the  first  lower  molar  is  not  confined  to 
Hyirnodon,  but  is  also  seen  in  Pterodon  and  many  species  of  Sty- 
polophus  as  well,  although  perhaps  not  so  distinctly.  It  is  perhaps 
another  fact  suggesting  the  lineal  descent  of  Hyanodon  from 
Stypolopkus. 

Order  CARNIVORA. 

Family  NIMRAVID.^. 

Genus  Hoplophoneus  Cope. 

This  type  is  represented  by  two  species,  the  smaller  of  which, 
H.  primievus,  is  the  most  abundantly  represented.  Both  species 
appear  to  be  confined  to  the  '  Oreodon  Beds.'  Although  frag- 
mentary feline  remains  were  also  found  in  the  upper '  Protoceras 
Beds,'  they  cannot  be  identified  with  certainty,  and  it  is  probable 
that  they  do  not  pertain  to  the  Hoplophoneus  type,  insamuch  as 
they  indicate  an  animal  of  much  larger  proportions. 

Hoplophoneus  occidentalis  Leidy.  . 

This  species  is  represented  in  the  collection  by  two  individuals, 
in  one  of  which  the  skull  and  nearly  all  the  vertebrae  are  preserved, 
and  in  the  other  the  limbs  and  vertebrae  in  excellent  condition, 
thus  rendering  it  possible  to  give  a  complete  restoration  of  the 
animal. 

The  chief  distinction  between  the  two  known  White  River 
species  is  found  in  the  superior  premolar  formula.  In  H.  pri- 
mavus  there  are  three  premolars  above,  whereas  in  H.  occidentalis 
there  are  only  two.     There  is  another  very  constant  and  important 

'  Se*  Wothbm,  ■  AmeTicu  Sy<i«™ 
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difference  between  the  two  species  in  the  matter  of  size.  A  com- 
parative statement  of  the  measurements  of  some  of  the  more 
important  bones  brings  this  fact  out  very  clearly. 

H.  Ptciiitnlalh,  II.  frimarus. 

Length  of  Humerus 30o  mm.  170  mm. 

Ulna an  163 

"         Radius 160  132 

Femur 150  195 

Tibia 188  160 

"         Sacrum 100  73 

In  the  numerous  specimens  of  both  species  in  our  collection, 
the  astragalus  shows  a  remarkably  flat  trochlea,  as  in  the  Creo- 
donts,  and  the  astragalar  foramen  is  present  and  well  developed. 
In  the  carpus  the  scaphoid,  lunar  and  centrale  are  united,  but  the 
suture  between  the  two  first -mentioned  bones  is  always  visible 
even  in  old  individuals. 
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Article  VIIL— ON  THE  AFFINITIES  OF  LEPTARCTUS 
PRIMUS  OF   LE[DY. 

By  J.  L,  WoRTMAN. 

Up  to  the  present  time  but  very  little  has  been  known  of  the 
existence  of  the  peculiarly  American  family  Procyonida;  in  any 
deposits  older  than  the  very  latest  Quartenary.  Leidy  has 
described  and  figured'  an  isolated  last  upper  tooth,  from  the 
Loup  Fork  deposits  of  Nebraska,  under  the  name  of  Lepiarclus 
primus,  which  has  been  referred  to  this  family.  The  Museum 
Expedition  of  last  year  into  this  region  was  successful  in  obtain- 
ing additional  material,  which  we  provisionally  refer  to  Leidy's 
species. 

Leptarctus  primus  LeUy. 

The  specimen  consists  of  the  right  ramus  of  the  lower  jaw, 
carrying  the  third  and  fourth  premolars  and  the  canine.  The 
condyle  is  broken  away,  but  the  coronoid  process  and  the  angle 
are  preserved.  The  specimen  is  from  a  young  individual  in  which 
the  last  premolar  had  just  cut  the  gum.  The  alveoli  of  all  the 
other  teeth  are  present  and  in  a  good  state  of  preservation. 

The  dental  formula  is  as  follows  :  1.  3,  C.  r,  I'm-  3,  M.  j.  The 
incisors  are  not  preserved,  but  their  alveoli  indicate  that  they 
were  much  crowded,  the  outside  one  being  placed  almost  directly 
in  front  of  the  canine,  and  the  middle  one  pushed  back  consid- 
erably out  of  position.  This  series  is  in  marked  contrast  with 
that  of  the  Raccoon,  in  which  the  crowns  of  the  incisors  form 
almost  a  straight  line  across  the  jaw,  and  the  middle  one  is 
crowded  backwards  to  a  very  slight  extent.  The  canine  is  pecu- 
liar and  differs  markedly  from  that  of  the  Raccoon.  It  is  rather 
robust,  very  much  recurved  and  grooved  by  a  deep  vertical  sulcus 
upon  its  antero-internal  face.  This  sulcus  is  but  faintly  indica- 
ted in  the  Raccoon.  The  postero  external  face  of  the  crown  is 
marked  by  a  sharp  ridge  which  becomes  more  prominent  near 
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the  apex.  The  first  premolar  is  not  preserved,  but  its  alveolus 
indicates  that  it  was  a  single -rooted  tooth,  placed  behind  the 
canine  after  the  intervention  of  a  very  short  diastema.  The 
second  premolar  is  bifanged  ;  its  crown  is  composed  of  a  prin- 
cipal cusp,  to  which  is  added  behind  a  small  though  very  distinct 
second  cusp.  There  is  in  additibn  to  these  cusps  a  distinct  basal 
cingulum,  most  prominent  in  (he  region  of  the  heel.  The  third 
premolar,  like  the  second,  is  double  rooted  ;  its  crown  moreover 
is  made  up  of  two  cusps,  the  posterior  being  almost  as  large  as 
the  principal  one.  These  cusps  do  not  stand  in  the  line  of  the 
long  axis  of  the  jaw,  but  are  placed  very  obliquely  to  it.  The 
heel  is  not  very  prominent,  but  the  basal  cingulum  is  well  devel- 
oped, both  in  front  and  behind.  As  compared  with  the  Raccoon, 
the  second  premolar  is  more  complex  in  that  it  has  two  cusps 
instead  of  one.  In  the  third  premolar  the  posterior  cusp  is 
much  better  developed,  and  placed  more  obliquely  than  in  the 
corresponding  tooth  of  Procyon  ;  the  heel  is  moreover  not  so 
broad. 

The  first  molar  is  not  preserved,  but  judging  from  the  size  of 
its  roots  it  was  decidedly  the  longest  tooth  of  the  series.  The 
second  molar  was  likewise  bifanged  but  much  smaller;  it  was 
placed  close  against  the  base  of  the  coronoid. 

The  whole  jaw  ha.s,  relatively,  a  greater  depth  than  that  of  the 
Raccoon,  and  is  remarkably  straight  upon  its  lower  border, 
whereas  in  the  recent  genus  it  is  considerably  curved.  The  con- 
dyle is  not  preserved,  and  the  angle  is  somewhat  damaged,  but  it 
was  apparently  not  so  strongly  inflected  as  in  the  Raccoon.  The 
masseteric  fossa  is  deep  and  prominent,  and  the  coronoid  is  high 
and  broad.  The  inferior  dental  canal  is  placed  higher  than  it  is 
in  the  Raccoon,  being  slightly  above  the  tooth  line.  The  sym- 
physis is  relatively  deeper  and  more  robust  than  in  Procyon,  and 
the  chin  is  heavier  and  more  abruptly  rounded. 

The  jaw  of  Leptarctus  difTers  from  that  of  CercoUptes  in  the 
following  characters  :  the  coronoid  is  broader  and  of  less  ver- 
tical extent ;  the  condyle  is  not  placed  so  high  ;  the  angle  is 
elevated  above  the  lower  border  of  the  ramus,  which  is  straight 
and  not  concave  as  it  is  in  Cereoteptei.  In  the  depth  of  the 
symphysis  and  abrupt  rounding  of  the  chin  the  two  genera  are 
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similar.  Cercoleptes,  moreover,  has  a  moderately  deep  groove 
upon  the  antero-interna)  face  of  the  canine,  but  differs  from  that 
of  Leflarelus  in  having  an  external  groove  as  well.  CenolfpUs 
again  resembles  Leptarcius  in  having  only  three  premolars  in  the 
lower  jaw  ;  the  middle  one,  however,  has  only  a  single  cusp  upon 
the  crown,  whereas  Leptarctus  has  two. 

As  compared  with  Bassaricyon^  the  jaw  is  more  robust,  shorter 
and  deeper,  with  a  more  prominent  chin.  The  two  genera  differ 
again  in  the  number  of  premolars. 

Altogether,  Leptarctus  appears  to  offer  a  number  of  transitional 
characters  between  the  more  typical  Procyonidae  and  the  aberrant 
CereoUptes.  This  is  especially  to  be  seen  in  the  proportions  of 
the  jaw,  the  reduction  of  the  number  of  premolars,  the  reduc- 
tion in  size  of  the  last  molar,  as  well  as  the  depth  of  the  man- 
dibular symphysis. 

'  Sh  J.  A.  Alltn't  piper,  Pnc.  Phil.  Acxl.,  iSA  V-  >'-     . 
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Article  IX.— CRANIAL  VARIATIONS  IN  NEOTOMA 
MICROPUS  DUE  TO  GROWTH  AND  INDIVIDUAL 
DIFFERENTIATION. 

By  J.  A.  Allen. 
Plate  IV. 

In  view  of  the  stress  naturally,  and  very  properly,  laid  upon 
the  importance  of  cranial  characters  in  the  discrimination  of 
species  in  groups  of  closely-allied  forms,  it  seems  desirable  to 
ascertain  the  character  and  amount  of  change  in  not  only  the 
general  form  of  the  skull  but  in  the  form  of  its  separate  bones 
due  to  growth,  and  also  to  determine  the  amount  and  kind  of 
individual  variation  that  may  be  expected  to  occur  in  skulls 
unquestionably  of  the  same  species.  Having  of  lale  had  occasion 
to  examine  a  large  amount  of  material  relating  to  the  genus 
Neotoma,  the  subject  has  been  forcibly  brought  to  my  attention, 
and  some  of  the  results  of  a  careful  examination  of  a  large  series 
of  skulls  pertaining  to  several  species  of  this  genus  are  here 
presented.  No  attempt  is  made  to  treat  the  subject  exhaustively, 
only  a  few  special  points  being  here  presented. 

As  is  well  known  to  all  experienced  workers  in  mammalogy, 
the  general  contour  of  the  brain-case,  the  relative  size  and  form 
of  individual  bones,  notably  the  interparietal,  and  the  condition 
of  the  supraorbital  and  other  ridges  for  muscular  attachment, 
alter  materially  after  the  animal  reaches  sexual  maturity  ;  the 
deposition  of  osseus  matter,  the  closing  of  sutures,  the  building 
out  of  crests  and  rugosities  continuing  throughout  life,  so  that  a 
skull  of  a  very  old  animal  may  differ  notably  from  that  of  an  indi- 
vidual of  the  same  species  in  middle  life,  and  this  latter  from  one 
just  reaching  sexual  maturity. 

The  Museum  has  at  present  a  large  series  of  specimens  of 
Neoti'tna  microhm  Baird,  including  ages  ranging  from  nursling 
young  to  very  old  adults.  They  are  mainly  from  three  localities 
in  the  eastern  coast  district  of  Texas,  namely,  Brownsville,  Corpus 
Christi,  and  Rockport.     In  order  to  avoid  any  complications  that 
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might  arise  through  geographic  variation,  only  the  specimens  from 
Rockport  and  Corpus  Christi — locahties  less  than  twenty-five 
miles  apart,  and  similar  in  physical  conditions — are  here  consid- 
ered. There  is  not  the  slightest  reason  for  questioning  their  con- 
specific  relationship.  The  series  selected  to  illustrate  variations 
due  to  age  are,  wiih  one  exception,  from  Rockport  ;  those  figured 
to  show  individual  variation  are  all  from  Corpus  Christi. 

Variations  due  to  Age. 

General  Contour. — The  variation  in  the  general  form  of  the 
skull  resultint;;  from  growth  is  due  mainly  to  the  lengthening  of 
the  several  skull  segments  without  a  corresponding  relative  in- 
crease in  the  breadth  of  the  skull.  Hence  in  the  young  skull,  in 
comparison  with  an  adult  skull  of  the  same  species,  the  brain- 
case  is  disproportionately  large  in  comparison  with  the  anteor- 
bital  and  basal  portions  of  the  skull.  This  is  well  shown  in 
Plate  IV,  and  in  the  subjoined  table  of  measurements  of  three 

Measurements  and  Katios  showing  Cranial  Variations  due  to  Auf. 
IN  Neotema  micrapttt. 


Occipilo-nasal  length I  31 

Length  of  nasals 10 

l.ength  o(  (rantais i  18 

Length  o(  parielals  on  median  line.    ...I  r> 

(ireatest  length  of  parielals 12 

length  of  interparietal l.G 

Length  of  brain-case ^  14 

(Greatest  rostral  biradth. '  fi.fi 

I.east  inlerorbilal  breadth 6 

Breadth  of  brain-case   18 

Breadth  of  interparietal 11 

Greatest  zygomatic  breadth 20? 

Depth  of  skull  at  middle  of  palaie N 

Depth  of  skull  at  front  of  basisphenoid.  1) 

Length  ol  looth-row  (crown  surface) 8' 

Length  of  incisive  foramina 6 

Width  of  incisive  foramina S 

length  of  palatal  floor  S 
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specimens  of  N.  micropus  from  Rockport,  Texas.  No.  5834, 
$  juv,,  is  a  nursling  so  young  that  the  last  molar  is  still  wholly 
enclosed  in  the  jaw  ;'  No.  4480,  f,  juv.,  though  not  quite  full- 
grown,  would  pass  as  a  'young  adult ';  No,  4478,  i  ad.,  i.s  a  very 
old  male,  with  the  teeth  well  worn  down,  and  the  fangs  visible 
at  the  alveolar  border.  Other  specimens  in  the  series  furnish  a 
complete  series  of  gradations  between  the  two  extremes  (Nos. 
5834  and  4478). 

In  general  contour  (Figs,  i-ii,  PI.  IV),  the  young  skull,  in 
comparison  with  adults,  is  much  more  convex  in  dorsal  outline,' 
very  broad  posteriorly,  and  very  narrow  anteriorly.  In  compar- 
ing the  relative  length  of  the  several  skull  segments  the  occipito- 
nasal  length  is  taken  as  the  basis,  and  the  skulls  will  be  referred 
toa5^(  =  No.  5834),  5  (  =  No.  4480),  and  C(  =  No.  4478). 

Rostral  Segment.~\n  A  the  ratio  of  the  rostral  segment  to  the 
total  length  is  32.3  per  cent.;  in  .5,  35.4 ;  in  C,  41.5— giving  a 
rapid  increase  in  the  ratio  with  age. 


Frontal  Segment. — In  A  the  ratio  of  the  frontal  segment — i.  e., 
the  distance  between  the  naso-frontal  and  fron to- parietal  sutures 
— to  the  total  length  is  42  per  cent.  ;  in  5,  36,6  ;  in  C,  34 — a 
considerable  decrease  in  the  ratio  with  age. 

Parietal  Segment. — In  A  the  ratio  of  the  parietal  segment — 
(".  e.,  the  distance  from  the  latero-anterior  angle  of  the  parietal 
bone  on  either  side  to  the  occipito-parietai  suture — to  the  total 
length  is  39  per  cent.;  in  B,  36.6;  in  C,  30.2 — ^again  a  rapid 
decrease  in  the  ratio. 

Brain-ease. — The  length  of  the  brain-case  in  A  is  51.6  per  cent, 
of  the  total  length  of  the  skull ;  in  B,  45  ;  in  C,  38. 

In  each  case  the  change  in  ratio  is  due  to  the  disproportionate 
growth  of  the  rostral  portion  of  the  skull.  Thus  in  A  the  nasals 
have  a  length  of  only  10  mm.  ;  in  B  they  have  increased  to  14.5 
mm.,  and  in  C  to  zz  mm.,  while  the  total  occipito- nasal  length  of 
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the  skull  has  increased  only  from  31  mm,  in  A  to  53  mm.  in  C. 
In  other  words,  the  nasal  bones  have  increased  in  length  120  per 
cent.,  while  the  total  length  has  increased  only  77  per  cent. 

Transi'eise  Brtadlk. — In  respect  to  the  breadth  of  the  skull 
the  variations  with  growth  are  much  less  than  in  its  length. 
Thus  the  greatest  diameter  of  the  rostrum  varies  only  from  5.5 
mm.  in  A  to  6.5  in  C — an  increase  of  about  20  per  cent,  in  the 
breadth  of  Ihe  rostrum,  against  an  increase  of  120  per  cent,  in 
its  length.  The  interorbital  breadth  remains  nearly  constant, 
being  6  mm.  in  all  three  of  [he  skulls  here  compared.  The  width 
of  the  brain-case  shows  an  increase  of  25  per  cent,  against  an 
increase  in  the  total  length  of  the  skull  of  77  per  cent.  The 
zygomatic  breadth  shows  an  increase  of  about  50  per  cent.,  due 
almost  wholly  to  the  thickening  and  increased  convexity  of  the 
zygomatic  arches. 

Vertical  Depth. — In  respect  to  the  depth  of  the  skull,  the  vari- 
ations with  age  prove  especially  interesting,  although  only  such 
as  would  be  expected  from  the  facts  already  given.  For  present 
purposes  ihe  depth  of  the  skull  is  taken  at  two  points,  namely, 
{a)  at  the  middle  of  the  palatal  region,  and  (b)  at  the  posterior 
border  of  the  basisphenoid  (basisphenoid-basioccipital  suture). 
The  palatal  depth  increases  markedly  with  age,  correlatively  with 
the  growth  of  the  rostrum  ;  the  basisphenoidal  depth  changes  but 
slightly  after  the  molars  have  attained  to  functional  development. 
Thus  in  A  the  basisphenoidal  depth  is  11  mm.  ;  in  H,  12  mm.  ; 
in  C,  14  mm,— an  increase  of  about  28  per  cent.  The  palatal 
depth  in  ..4  is  8  mm.  ;  in  B,  11  mm.  ;  in  C,  15  mm. — an  increase 
of  nearly  88  per  cent. 

Tootk-rou'. — The  length  of  the  upper  tooth-row  varies  about  12 
per  cent.,  due  almost  wholly  to  the  wearing  down  of  the  teeth, 
the  length  of  the  crown  surface  being  much  less,  in  slightly 
worn  teeth,  than  the  length  taken  at  the  alveolar  border. 

Interparietal, — The  interparietal  shows  surprising  modification 
with  age,  both  as  to  size  and  form,  but  especially  in  respect  to 
the  latter.  At  early  stages,  as  in  A,,  this  bone  is  more  or  less 
n  shape,  with  the  transverse  diameter  more  than  twice 
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the  an tero- posterior  diameter.  Thus  in  A  the  two  diameters  are 
respectively  11  and  4.5  mm.  ;  in  B,  10  and  5.5  mm.  ;  in  C,  7.5 
and  7  mm.  In  other  words,  the  short,  broad,  convex  sub-cres- 
centic  interparietal  in  A  becomes  transformed  in  C  into  a 
squarish,  flat  bone  in  which  the  two  diameters  are  nearly  equal, 
instead  of  the  transverse  being  twice  as  great  as  the  antero- 
posterior, as  in  A.  This  would  be  almost  incredible  were  not 
the  proof  so  abundantly  furnished  by  the  material  in  hand,  where 
every  stage  of  transition  is  shown.  {Figs.  1-8,  PI.  IV.)  This 
change  is  coincident  with  the  development  of  [he  raised  supra- 
orbital borders  and  their  prolongation  backward  as  ridges  to  the 
parieto-occipital  suture,  and  the  flattening  of  the  whole  dorsal 
aspect  of  the  post-rostral  portion  of  the  skull.  In  old  age  these 
ridges  become  confluent  with  the  lateral  edges  of  the  interparietal 
which  has  now  lost  its  postero -lateral  moieties,  partly  apparently 
by  absorption  and  partly  by  their  being  overgrown  by  the  mediad 
posterior  angle  of  the  parietals.  A  sharp  thin  ridge  for  muscular 
attachment  also  extends  back  from  the  posterior  base  of  the 
zygomatic  arch.  The  interparietal  at  the  same  time  develops  a 
more  or  less  prominent  median  angular  projection  at  its  posterior 
border,  confluent  with  the  median  ridge  of  the  supraoccipital. 
The  contrast  between  these  conditions,  obtaining  only  in  very 
old  skulls,  and  their  almost  entire  absence  in  skulls  which  have 
just  reached  sexual  maturity,  is  strikingly  great. 

Supraoccipital. — The  supraoccipital  changes  from  a  posteriorly 
convex,  thin  lamina  of  bone,  in  early  life,  to  a  thick,  nearly  ver- 
tical plate,  with  a  strongly-developed  median  ridge  produced  into 
an  angular  spine  at  its  superior  border,  and  with  a  lateral  ridge 
on  either  side  about  midway  between  the  median  line  and  its 
lateral  borders  ;  these  lateral  ridges  also  each  develop  an  angular 
rugosity  or  process  about  midway  their  length.  The  superior 
border  is  also  produced  into  an  incipient  occipital  crest. 

Basio(cipital.~~T\\e  basioccipital  becomes  greatly  altered  by 
growth,  as  in  fact  is  the  case  with  the  whole  postpalatal  region. 
In  comparing  stages  A  and  C  it  is  found  that  the  distance  across 
the  occipital  condyles  increases  only  about  15  per  cent.,  while 
the  breadth  of  the  anterior  border  increases  100  per  cent.,  and 
the  length  about  50  per  cent.    (Figs.  13-14,  P'-  IV.) 
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Basisphenoid. — The  basisphenoid  doubles  in  length,  and  its 
anterior  third  becomes  differentiated  into  a  narrow  projecting 
neck.  The  presphenoid  at  stage  A  is  nearly  hidden  by  the 
palatal  floor.    (Figs.  12-14,  P'-  JV.) 

Postpaliital  Region  as  a  whole. — This  doubles  its  length  with  an 
increase  in  breadth  of  only  about  50  per  cent.  At  stage  A  the 
postpalatal  border  terminates  slightly  behind  the  posterior  edge 
of  M.a  ;  in  stage  3  it  holds  very  nearly  the  same  position.  The 
distance  between  the  postpalatal  border  and  the  front  border  of 
the  auditory  bulls,  compared  with  the  total  length  of  the  sicull, 
is  as  t  to  9  in  A,  and  as  1  to  5  in  C.  In  A  the  pterygoid  hamuli 
reach  the  second  fourth  of  the  buIlE  ;  in  C  they  terminate 
slightly  in  advance  of  the  bullae.  The  bulix  themselves  in  A  are 
more  obliquely  placed  than  in  C,  in  relation  to  the  axis  of  the 
skull,  and  are  quite  differently  shaped.  Also  the  form  of  the 
foramen  magnum  has  undergone  much  change.  These  points 
are  all  well  shown  in  Figs.  12-14  o^  ^^  accompanying  plate. 

Incisive  Foramina. — Consequent  upon  the  growth  of  the 
rostral  portion  of  the  skull,  the  incisive  foramina  undergo  marked 
change  in  form,  and  somewhat  in  position,  as  regards  both  their 
anterior  and  posterior  borders.  In  the  stage  designated  as  A 
they  are  short  and  broad,  and  extend  relatively  further  both 
anteriorly  and  posteriorly  than  in  stage  B  or  C,  their  anterior 
border  being  nearer  the  base  of  the  incisors,  and  their  posterior 
border  being  carried  back  to  or  slightly  behind  the  front  border 
of  the  first  molar.  Thus  in  A  the  length  of  the  incisive  foramina 
is  6  mm.,  with  a  maximum  breadth  of  3  mm,,  while  in  C  the 
dimensions  are  respectively  11.5  and  3.5  mm. — a  great  increase 
in  length  with  only  slight  increase  in  breadth.  At  the  same 
time  the  anterior  border  is  considerably  further  from  the  base  of 
the  incisors,  and  the  posterior  border  is  slightly  in  advance, 
instead  of  slightly  behind,  the  front  border  of  the  molars. 

Spheno-palatine  Vacuities.^\n  adults  of  Neotoma  mieropus,  as  in 
Other  species  of  the  '  round-tailed  '  section  of  the  genus,  there  is 
a  long,  broad  vacuity  on  each  side  of  the  presphenoid  and  ante- 
rior third  of  the  basisphenoid,  which  Dr.  Merriam  has  recently 
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named'  the  '  sphew-palatinevacuiliei,'  and  he  has  also  called  atten- 
tion to  the  fact  that  they  are  not  present  in  some  forms  of  the 
'  bushy-tailed '  section  of  the  genus.  It  is  therefore  of  interest 
in  the  present  connection  to  note  that  these  vacuities  are  absent 
at  stage  A,  and  are  only  partially  developed  at  later  stages  (Figs. 
13-14,  1*1'  IV).  My  attention  was  called  to  the  matter  by  finding 
several  nearly  fully-grown  skulls  from  Texas  and  northeastern 
Mexico  with  these  vacuities  either  quite  absent  or  represented  by 
an  exceedingly  narrow  slit,  while  1  could  lind  no  differences  in 
the  skins  or  in  other  cranial  characters  that  gave  the  slightest 
hint  that  the  animals  were  not  referable  to  N.  mieropus.  Further 
examination  of  young  skulls  of  undoubted  N.  micropus  from 
Rockport  and  Corpus  Christi,  Texas,  showed  that  the  closed 
condition  was  in  this  species  a  feature  of  juvenility.  It  is  thus  of 
interest  to  find  that  a  feature  which  proves  to  be  merely  a  char- 
acter of  immaturity  (and  quite  inconstant  as  well)  in  N.  micropus 
is  a  permanent  condition  in  N.  cinerea  occidentalism 

In  the  development  of  these  vacuities  it  appears  that  as  the 
presphenoid  increases  in  length  it  becomes  reduced  in  width  ; 
at  the  same  time,  as  the  skull  broadens,  the  edges  of  the  ascend- 
ing wings  of  the  palatine  bones  become  slightly  incised.  There 
is,  however,  much  individual  variation  in  this  respect,  as  will  be 
shown  later. 

Molars. — When  the  molars  first  cut  the  gum  they  have  nearly 
the  entire  crown-surface  capped  with  enamel.  Very  soon,  even 
before  the  tooth  has  attained  its  full  height,  the  enamel  begins  to 
disappear  from  the  centers  of  the  enamel  loops,  the  capping  re- 
maining longer  over  the  narrower  loops  than  over  the  broader 
ones :  it  quickly  disappears  from  all  as  soon  as  the  crown-surface 
becomes  subject  to  wear.  In  stage  A,m  which  only  M.i  and 
M,2  have  appeared,  and  are  less  than  one-third  grown,  the 
enamel  walls  of  the  loops  nearly  meet  over  the  dentinal  areas — 
quite  meeting  over  the  narrower  portions,  especially  in  the  case  of 
the  middle  transverse  loop  of  each  tooth.  Some  time  before  the 
age  represented  by  B  is  reached,  the  crown-surface  is  worn  to  an 
■893. 

m  (Figi.  la-.s,  PI.  IV.)  fail  to  ,how  clearly  Ihc 
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even  plane ;  the  tooth  has  reached  its  normal  length,  but  the 
fluting  of  the  sides  still  extends  to  the  alveolar  border.  As 
attrition  goes  on,  with  the  advance  of  the  animal  in  age,  the 
crown-surface  wears  down,  and  the  neck  of  the  tooth  appears 
above  the  alveolar  border,  till,  especially  in  the  upper  molars,  the 
fluted  terminal  and  the  smooth  basal  portions  are  of  nearly  equal 
extent ;  but  in  old  age  (as  in  C)  the  smooth  basal  portion  is  the 
longer  and  the  division  of  the  root  into  fangs  is  clearly  shown. 
With  this  wearing  down  the  tooth  increases  somewhat  in  both 
width  and  length,  but  the  pattern  of  the  enamel  folds  undergoes 
but  slight  change  until  nearly  the  whole  crown  is  worn  away, 
except  that  the  angles  become  gradually  more  rounded. 

Ht'siime'. — .\s  already  stated  the  change  with  age  in  the  general 
form  of  the  skull  is  due  to  the  relatively  disproportionate  increase 
in  length  of  the  pre-  over  the  post-orbital  region,  and  the  same 
disproportionate  increase  of  the  basal  region  as  compared  with 
the  frontoparietal  elements.  In  the  first  case  the  rostrum  be- 
comes relatively  greatly  produced  ;  in  the  second  the  basiocci- 
pital  and  adjoining  parts  become  so  greatly  enlarged  as  to  change 
the  entire  aspect  of  the  basal  region  of  the  skull.  Thus  the 
occipital  condyles,  which  in  A  terminate  slightly  in  advance  of 
the  most  convex  portion  of  the  supraoccipital,  and  are  crowded 
up  very  close  to  the  bullx,  form  in  C  the  most  posterior  part  of 
the  skull,  with  a  considerable  interval  between  them  and  the 
bullffi.     (Figs.  12-14,  PI-  IV.) 

Individual  Variation. 
In  comparing  a  large  series  of  skulls  of  the  same  species  it 
quickly  becomes  apparent  that  no  element  of  even  the  adult 
skull  is  constant,  either  as  to  form  or  relative  size.  There  is  also 
much  variation  in  the  size  of  skulls  of  the  same  sex  and  approxj- 
mately  the  same  age. 

Variation  in  Sise, — Thus  in  Neotoma  mieropus,  from  the  same 
locality,  there  are  dwarfs  and  giants.  While  the  females  average 
smaller  than  the  males,  size  is  by  no  means  a  safe  criterion  of 
sex.  Thus  two  old  females,  not  appreciably  different  in  age, 
from  Corpus  Christi,  Texas,  vary  as  follows :   No.   1948,  total 
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length  51  mm.,  zygomatic  breadth  36  mm. ;  the  corresponding 
dimensions  in  No.  2955  are  45  mm.  and  34  mm.  These  are 
merely  the  extremes  of  a  series  of  six  specimens ;  with  a  much 
larger  series  doubtless  the  difference  would  be  considerably 
increased.  A  series  of  six  old  males,  from  the  same  locality  and 
indistinguishable  as  to  age,  vary  as  follows:  No.  2951,  total 
length  50.5  mm.,  zygomatic  breadth  27  mm.  ;  the  corresponding 
dimensions  in  No.  2956  are  45  mm.  and  25  mm. 

Nasals  and  ascending  branches  of  the  Premaxillm. — Ordinarily 
in  N.  micropus  the  nasals  terminate  in  a  gradually  narrowed 
evenly  rounded  point,  a  little  less  than  z  mm.  in  front  of  the 
posterior  termination  of  the  ascending  branches  of  the  premaxillEE. 
The  distance  between  the  points  of  termination  of  the  nasals  and 
premaxillx,  however,  frequently  varies  between  1.5  and  2.5  mm. ; 
more  rarely  from  1  to  3  ram.  These  extremes  each  occur  in  the 
ratio  of  about  10  per  cent,  of  the  whole,  while  probably  60  per 
cent,  would  not  vary  much  from  the  normal  average  of  about 
I  mm.     (See  Figs.  1-8  and  16,  17,  Pi.  IV.) 

The  nasals,  as  already  said,  usually  terminate  in  an  evenly 
rounded  point,  but  in  several  of  the  50  skulls  of  N.  micropus 
before  me  their  posterior  border  forms  a  double  point,  each  nasal 
terminating  in  a  distinctly  rounded  point ;  in  one  or  two  the 
posterior  border  is  squarely  truncate ;  in  others  it  is  irregularly 
uneven.  The  ascending  branches  of  the  premaxillae  usually 
terminate  in  an  obtusely  V-shaped  point,  with  a  uniformly  even 
outline,  their  breadth,  however,  being  subject  to  variation  ;  in 
some  specimens  they  terminate  in  a  brush  of  irregular  spiculse. 
(Figs.  1-8  and  16,  17,  PI.  IV.) 

Frontals. — The  posterior  border  of  the  frontals  is  subject  to 
great  irregularity,  varying  from  a  nearly  transverse  line  (rounded 
slightly  at  the  outer  corners)  to  a  gentle,  rather  even  convexity, 
and  thence  to  an  acute  angle,  involving  the  whole  posterior 
border.  It  is  difficult  to  decide  what  outline  is  the  most  frequent, 
though  the  tendency  seems  to  lie  greatest  toward  a  well-pro- 
nounced rather  even  convexity.  Figures  1-8  and  18,  19,  Plate  V, 
well  show  the  variation  in  the  position  and  direction  of  the 
fron to- parietal  suture. 
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ParUtals. — The  anterior  outline  of  the  parietals  of  course  con- 
forms to  the  posterior  outline  of  the  frontals,  and  must  be  equally 
variable.  It  hence  follows  that  their  length  on  the  median  line 
is  also  variable.  Their  posterior  border  is  also  subject  to  much 
variation  in  consequence  of  the  great  diversity  in  the  form  of  the 
interparietal. 

Interparietal. — In  middle-aged  specimens  the  interparietal  tends 
strongly  to  a  quadrate  form,  varying  from  quadrate  to  diamond 
shape,  through  a  more  or  less  marked  median  angular  extension 
of  both  its  anterior  and  posterior  borders,  and  occasionally  of  its 
lateral  borders  as  well.  Often  it  forms  a  quadrate  figure,  in  which 
each  of  its  four  sides  is  slightly  convex  ;  again  the  corners  are  so 
much  rounded,  and  the  lateral  breadth  so  much  in  excess  of  the 
ante ro- posterior,  as  to  give  a  lozenge-shaped  figure.  In  other 
cases  it  is  distinctly  shield-shaped  ;  in  others  it  is  hexagonal.  In 
size  the  variation  is  fully  50  per  cent,  of  what  may  be  regarded 
as  the  average  dimensions.  These  remarks  have  strict  reference 
to  fully  adult  specimens,  and  as  nearly  as  can  be  judged  these 
variations  are  not  at  all  due  to  differences  of  age,  which,  as 
already  shown,  has  so  great  an  influence  upon  (he  size  and  fonn 
of  this  exceedingly  variable  element  of  the  skull.'  (Figs.  20-23, 
PI.  IV.     Compare  also  the  interparietal,  as  shown  in  Figs.  i-S.) 

Ventral  aspect. — The  ventral  aspect  of  the  skull  presents 
numerous  points  of  variability,  only  a  few  of  which  will  be  here 
mentioned.  The  palate  varies  more  or  less  in  breadth,  and 
especially  in  the  development  of  the  anterior  palatal  spine,  which 
is  sometimes  slight,  and  sometimes  so  strongly  produced  anteri- 
orly as  to  touch  the  vomer.  The  postpalatal  border  may  be 
evenly  concave,  or  present  a  slight  median  process.  The  pre- 
sphenoid  is  very  variable  in  size,  being  often  an  exceedingly 
slender  rod  of  bone,  and  at  other  times  very  stout,  the  variation 
in  thickness  being  nearly  or  quite  too  per  cent  The  anterior 
third  of  the  basisphenoid  shares  in  the  same  variability.     As  the 

>  Afi  reaftrda  vuialion  with  a^v  in  the  form  of  the  interparitlal,  Neotama  mierefus  »  only 
an  ciMinple  of  whai  doubilcBi  prcvaiU  Ihrouehoul  thv  eenui.  4ikI  vveh  in  many  other  Eenera  ss 
will.  Ya  in  idull  animaU  ihe  form  of  thiilione  hcdk,  ai  a  rule,  to  be  <uflkKntly  conuanl  to 
bcofmon  or  IcHtuonomic  value.  Thui  in  the  N.  cintrta  croup  i<  may  be  Mid  >o be  aor- 
mally  quadrate;  in  Ihe  ^./uri/niroupu  ii  quiiecon^Iantly  sbield-ihap^.   \n  SAariJmna. 
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ascending  borders  of  the  palatals  are  also  variable  in  respect  to 
the  extent  of  their  development,  it  follows  that  there  is,  even 
among  adults,  a  wide  range  of  variation  in  the  size  of  the  spheno- 
palatine vacuities. 

Teeth. — Aside  from  differences  due  to  age  and  attrition,  the 
teeth  vary  in  size  to  a  considerable  extent  among  individuals 
strictly  comparable  as  to  sex  and  age,  some  having  a  much 
heavier  dental  armature  than  others.  But  more  particularly  note- 
worthy in  this  connection  is  the  variation  in  the  color  of  the 
teeth,  which  seems  strongly  a  matter  of  individuality.  Although 
Dr.  Merriam  has  recently  placed  N.  micropus  in  his  "  Neotoma 
Uiuedon  group,'"  which  has,  among  other  alleged  characters, 
"  color  of  teeth  white  or  nearly  white,"  the  teeth  in  N.  micropus 
average  blacker  than  in  any  other  species  of  the  genus  known  to 
me.  Were  this  all  it  might  be  considered  that  N.  micropus  was 
erroneously  referred  to  the ' Icucodon  group';  but  unfortunately 
the  range  of  individual  variation  in  the  color  of  the  teeth  in  the 
large  series  at  hand  covers  also  the  whole  range  of  variation  for 
the  genus.  Thus  in  some  instances  the  molar  teeth  are  intensely 
black  from  base  to  crown,  while  the  crown-surface  itself  is 
strongly  blackish,  even  the  enamel  loops,  as  well  as  the  enclosed 
dentine  being  tinged  with  blackish  ;  in  other  cases  the  teeth 
are  merely  slightly  tinged  with  brownish  near  the  base  and  at  the 
bottom  of  the  sulci.  These  extremes  are  connected  by  a  series 
of  very  gradual  intergradations.  In  other  words,  among  hun- 
dreds of  skulls  of  Neotoma,  those  with  the  blackest  teeth  occur 
in  N.  micropus,  as  well  as  those  in  which  the  teeth  are  practically 
white. 

In  the  suckling  young  the  teeth  are  pure  white ;  before  M.3 
has  come  to  wear,  M.i  and  M.z  have  become  more  or  less 
blackened  ;  in  young  adults,  and  in  middle  aged  specimens,  the 
teeth  are  often  intensely  black  ;  in  old  -specimens,  with  the  teeth 
much  worn,  the  teeth  average  lighter  than  in  the  younger  indi- 
viduals. There  is,  however,  a  wide  range  of  variation  in  the 
color  of  the  teeth  in  specimens  of  corresponding  age,  whether 
old  or  young.     The  black  coloring  consists  to  a  large  extent  of  a 
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superficial  incrustation  which  tends  to  scale  off  in  flakes  in  the 
prepared  skull,  and  its  absence  apparently  may  be  due  sometimes 
to  removal  in  the  process  of  cleaning  the  skull  for  the  cabinet. 
In  other  words,  the  blackness  is  to  some  extent  an  accidental  or 
pathological  condition,  due  probably  more  or  less  to  the  particu- 
lar character  of  the  food   or  to  the  health  of  the  animal. 

(jENEBAL  Remarks. 

The  bearing  of  what  has  been  stated  above  respecting  varia- 
tions in  the  form  of  the  skull  and  of  its  principal  elements  due 
to  age  is  of  course  obvious,  the  inference  being  that  in  animals 
which  have  reached  sexual  maturity  variations  due  wholly  to 
growth,  in  passing  through  adolescence  to  senility,  may  readily 
be  mistaken,  when  working  with  very  small  series  or  with  single 
specimens,  for  differences  of  subspecific  or  even  specific  import- 
ance. Not  only  do  the  individual  bones  vary  in  their  outlines 
and  proportions  and  in  relative  size,  but  the  skull  varies  as  a 
whole  in  its  relative  dimensions,  including  depth  as  well  as  length 
and  breadth.  There  is  beside  this  a  wide  range  of  purely  indi- 
vidual variation,  affecting  every  character  that  can  be  used  in  a 
diagnostic  sense.  Thus  in  a  series  of  fifty  skulls  of  Neotoma 
mUropus  it  would  be  easy  to  select  extremes,  of  even  individual 
variation,  that  depart  so  widely  from  the  average,  in  one  or  more 
characters,  as  to  deceive  even  an  expert,  on  considering  these 
alone,  into  the  belief  that  they  must  represent  very  distinct 
species  ;  yet  in  the  present  instance  the  proof  that  such  is  not 
the  case  is  overwhelming.  In  N.  mieropm  the  coloration  is  re- 
markably constant,  for  a  member  of  this  genus,  at  all  seasons 
and  ages,  so  that  the  case  is  less  complicated  than  it  would  be  in 
many  other  species  of  the  group,  where  the  color  of  the  pelage 
varies  radically  with  season  and  age. 

Personal  criticism  is  not  the  purpose  of  the  present  paper,  and 
it  was  not  my  intention  at  the  outset  to  refer  specifically  to  the 
work  of  any  of  my  confrires.  Since  its  preparation  was  begun, 
however,  its  ration  d'hie  has  perhaps  been  emphasized  by  the  pub- 
lication of  two  brochures  of '  preliminary  descriptions '  of  species 
and  subspecies  of  the  genus  Neotoma,  numbering  altogether  lo 
species  and  8  subspecies,  which  added  to  the  3Z  species  and  sub- 
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species  previously  standing  practically  unchallenged,  makeii,  at  the 
present  wriiing,  a  total  of  40  form!;  of  the  genus  Neotoma.  Of 
these  no  less  than  36  have  been  described  within  the  last  nine 
months."  Without  the  material  before  me  used  by  the  original 
describers  of  these  forms  it  would  be  presumptive  to  give  an 
opinion  respecting  the  merits  of  many  of  them.  While  the  greater 
part  may  have  some  real  basis,  it  is  evident  that  others  are  almost 
unquestionably  synonyms  of  previously -described  foims,  judging 
by  '  topotypes '  in  this  Museum,  the  brief  diagnoses  accompanying 
the  names  affording  in  these  cases  no  characters  that  are  in  the 
least  degree  distinctive. 

The  genus  Neotoma  was  chosen  for  treatment  in  this  connec- 
tion in  preference  to  some  other  almost  solely  by  chance,  as  the 
facts  of  variation  above  presented  are  not  at  all  exceptional.  In 
fact  the  common  muskrat  {fiber  zibelhicus)  would  have  shown  a 
still  more  striking  case  of  variability,  as  would  also  various  species 
of  many  other  genera.  Yet  describers  of  new  species  are  con- 
stantly laying  stress  upon  cranial  differences  that  have  not  neces- 
sarily the  slightest  specific  or  even  subspecilic  importance;  and, 
so  far  as  can  be  judged  from  their  descriptions,  they  are  entirely 
unconscious  that  such  can  be  the  case. 

Un  the  other  hand,  it  is  equally  certain  that  such  alleged 
characters  may  have  the  value  assigned  them  ;  since  it  is  now  a 
well  known  fact  that  the  extremes  of  purely  individual  variation 
in  any  character,  external  or  internal,  may  exceed  in  amount  tlie 
average  differences  that  serve  to  satisfactorily  distinguish  not 
only  well-marked  subspecies,  but  even  forms  that  are  unques- 
tionably specifically  distinct.  Hence  it  must  often  happen  that 
the  determination  of  the  status  of  a  species  or  subspecies  origin- 
ally described  from  one  or  two  specimens,  in  groups  especially 
susceptible  to  variation,  must  depend  upon  the  subsequent  exam- 
ination of  a  large  amount  of  material  bearing  upon  this  and  its 
closely -related  forms. 

>  Kot  1  Jul  or  Ihc  species  and  tubipecici  of  Nialimia  described  prior  to  July  6,  1894.  >r 
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EXIM.ANATION  OF  Pl.ATK  IV. 


Neotoma  micropns  Haird.  Showing  cranial  variations  due  to  ag^  and 
individualism.  (Unless  otherwise  stated,  Ihe  specimens  are  from  Kockporl, 
Texas.) 

Figs.  1-8.  Dorsal  aspect  of  skull,  showing  gradual  change  in  form  with  ^e, 
and  especially  in  the  fonn  and  relative  size  of  the  inlerparietal.  Fig.  1.  No. 
5834,  t  juv.  (suckling).  Fig.  2.  No,  2<|7S,  £  juv.  (nearly  sexually  adult), 
Corpus  Christi,  Texas.  Fig.  3,  No.  5B41,  !  ad.  Fig.  4.  No.  4480,  ^  ad. 
•■'g'  5.  No.  2958.  t  ad..  Corpus  Christi.  Fig.  6,  No.  4479,  '.-  ad.  Fig.  7, 
No.  4477,   8  ad.     Fig.  3,  No.  4478,   ?,  ad. 

Figs.  9-11.  Skull  in  profile,  to  show  change  o(  form  with  growth.  Fig.  q. 
No,  5S34,  9  juv.  (nursling).  Fig.  10,  No.  44S0,  i  ad.  (rather  youu);)- 
Fig.  II,  No.  4478,  i  ad.  (very  old). 


Figs.  I3-IS.  Ventral  aspect,  siiowing  variations  in  postpalatal  region  due 
to  age.  Fig.  la.  No.  5834,  S  juv.  (nursling).  Fig.  13.  No,  5841,  s  ad.  (young 
adult).  Fig.  14,  No.  3958,  Corpus  Christi,  j  ad.  (very  old).  Kig.  15,  No. 
1456.  Neotoma  cimrea  occidentalis,  !,  ad.,  Ducks,  B.  C.  (for  comparison  wilh 
N.  micropus). 


Figs.  16,  17.  To  show  extremes  of  individual  variation  in  relative  posterior 
extension  of  nasals  and  ascending  branches  of  premaxillx.  Locality,  Corpus 
Christi,  Texas,     Fig.  16.  No.  2^58,   '.  ad.     Fig.  17,  No.  1948.   S  ad. 


Figs,  18,  19.  To  show  extremes  of  individual  variation  in  posterior  border 
of  frontals.  Locality,  Corpus  Christi,  Texas.  Fig.  18,  No,  3949,  i  ad.  Fig. 
19,  No.  3951.  f.  ad. 

Figs.  30-33.  "^o  ^Itow  individual  variation  in  the  size  and  form  of  the  inter- 
parietal. Specimens  all  from  Corpus  Christi,  Texas.  Fig.  30,  No.  3949,  i  ad. 
Fig.  21,  No.  3948,  9  ad.     Fig.  23,  No,  3953,  t.  ad.     Fig.  33,  No.  394S1  9  ad. 

Note. — If  the  Brownsville,  Texas,  series  of  specimens  had  also  been  included, 
tiie  range  of  individual  variation  would  have  been  considerably  increased. 
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Article  X.— REMARKS  ON  SPECIMENS  OF  CHILONYC- 
TERIS  RUBIGINOSUS  FROM  WESTERN  MEXICO, 
AND  ON  THE  COLOR  PHASES  OF  PTERONOTUS 
DAVYI  GRAY. 

By  J.  A.    Allen. 

The  Museum  has  recently  received  from  Dr.  Audley  C.  Buller 
a  small  collection  of  Bats  from  the  south  shore  of  Lake  Chapala, 
in  the  State  of  Michoacan,  Mexico,  among  which  are  four  speci- 
mens, referable  to  ChUonycteris  rubigifwsus.  As  the  specimens 
have  been  freshly  collected,  and  still  retain  the  natural  coloration 
of  the  memliranes  (not  usually  given  in  published  descriptions), 
1  append  the  following  description  based  on  them. 

-  I'ela^  sfaort,  rather  thin  anil  very  fine  *  above  dull  brown,  the  fur  unifonn  in 
color  throughout  ;  below  somewhat  lighter  grayish  brown,  the  fur  being 
slij^hlly  tipped  wilb  grayish.  Ears  and  membranes  everywhere  pale  blown, 
except  the  ventral  surface  of  the  interfemoral  membrane,  wliich  Is  whitish  or 
lead-colored.  Alar  and  interfemoral  membranes  edged  with  whitish,  forming 
a  conspicuous  border  when  seen  from  below,  especially  on  the  front  edge  of  the 
alar  and  posterior  edge  of  the  interfemoral.  Ears  not  while-edged,  )nil  whitish 
externally  at  the  base.  Membranes  nalied,  except  for  a  slight  hairiness  on  the 
basal  portion  of  the  upper  surface  of  the  interfemoral.  Ears  naked  externally 
except  at  the  base  ;  internally  with  a  few  scattered  hairs. 

The  four  specimens,  all  males,  vary  but  little  in  size,  the  fore- 
arm ranging  in  length  from  53  to  57  mm.  This  is  considerably 
smaller  than  the  measurements  of  C.  ru/iigitwia,  given  by  authors. 

C.  rubi^inosa  has  been  reported  from  DueRas,  Guatemala,  and 
also  from  Mirador  (near  Vera  Cruz)  in  Mexico,  the  latter  locality 
hitherto  resting  on  a  MS.  list  of  Mexican  Bats  in  the  National 
Museum  (r/.  Alston,  Biol.  Cent.  Am.,  Mam.,  p.  36).  Through 
the  kindness  of  Mr,  Frederick  W.  True,  Curator  of  Mammals  in 
the  United  States  National  Museum,  these  specimens  (Nat.  Mus, 
Nos,  6181,  3  1  and  6180,  2 ,  Mirador,  Mexico,  Dr.  Sartorius)  are 
now  before  me.  They  agree  very  nearly  in  size  with  the  larger 
examples  of  the  Lake  Chapala  series,  but  are  radically  different 
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in  color,  being  light  reddish  brown  instead  of  dusky  or  blackish 
brown.  The  forearm  measures  55  mm.  in  the  female,  and  59 
mm.  in  the  male,  as  against  53  to  57  mm.  in  the  four  males  from 
Lake  Chapala,  and  62.2  mm.  as  given  for  this  species  by  Dobson. 
Notwithstanding  the  smaller  dimensions  of  the  northern  speci- 
mens, in  view  of  the  reputed  wide  range  in  color  variation 
shown  in  this  species,  I  deem  it  best  to  refrain  from  naming  the 
Mexican  animal,  even  subsjiecificall)',  especially  in  the  absence 
of  material  from  more  southern  points  for  comparison. 

Note  on  Pteronotus  davyi  Gray. — With  the  four  sjieci- 
mens  of  ChihnycKris  above  described  were  four  examples  of 
Otopterus  bulleri  (H.  Allen)  and  six  of  Pteronotus  davyi.  These 
latter  are  of  particular  interest,  inasmuch  as  they  represent  two 
widely  different  color  phases,  which  are  evidently  independent  of 
sex,  age  or  season.  The  six  specimens  are  all  adult  males  except 
one,  which  is  an  adult  female.  Three  of  the  males  are  in  the 
"brilliant  fulvous-chestnut  "  phase,  for  which  Mr.  Oldfield  Thomas 
has  recently  proposed  the  subspecific  name  fulvus  (Ann.  and 
Mag.  Nat.  Hist.,  Ser.  6,  X,  p.  410,  Nov.,  1892);  the  other  two 
males  and  the  female  are  in  the  dark  reddish  brown  dress  of  the 
ordinary  Trinidad  form  of  davyi.  The  length  of  the  forearm 
ranges  in  the  five  males  from  43  to  45  mm.,  the  largest  just  equal- 
ing that  of  a  single  male  specimen  in  Mr.  Chapman's  collection 
from  Trinidad.  Hence  these  specimens  appear  to  conform 
closely  in  size  with  Mr.  Thomas's  series  {1.  c),  in  which  the  fore- 
arm varied  from  42.5  to  45  mm. 

The  single  specimen  (  i  )  previously  recorded  by  me  from  the 
Plains  of  Colima  (this  Bulletin,  III,  p.  178,  Dec,  1890)  agrees 
also  in  coloration  with  Trinidad  specimens;  so  that  of  the  12 
specimens  recorded  by  Mr.  Thomas  and  myself  from  Mexico, 
four  are  colored  as  in  Trinidad  specimens  and  eight  are  of  the 
"brilliant  fulvous  chestnut "  type.  It  therefore  seems  doubtful 
whether  this  color  difference  is  of  subspecific  importance.  The 
smaller  size  of  the  northern  examples  appears  to  be  parallel  with 
what  occurs  in  Chitonycteris  rubiginosus,  as  above  recorded. 
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Article  XL— NOTES  ON  SOME  SPECIES  OF  NORIH 
AMERICAN  ORTHOPTERA,  Wi'lH  DESCRIPTIONS 
OF  NEW  SPECIES. 

By  William  BeutenmCller. 

In  advance  of  a  descriptive  catalogue  of  the  Orthoptera  found 
within  a  radius  of  fifty  miles  o(  New  York  City  and  adjacent 
districts,  the  following  notes  and  descriptions  of  some  apparently 
new  species  are  presented. 

Nemobius  affinis,  sp.  nov. 

Shining,  head  and  thorax  fusco-tcstaceous  or  wholly  piceous  and  sparsely 
covered  with  ralber  long  hairs.  AnteniiiB  longer  than  the  lK>dy.  Wing  covers 
of  the  female  not  reaching  the  lip  of  Ihe  abdomen,  and  with  a  paler  line  along 
the  angle  where  the  wing  covers  lum  down  at  the  sides.  In  the  male  the  win^ 
covers  extend  to  the  tip  of  [he  abdomen.  Hind  wings  absent  in  both  the 
sexes.  The  abdomen  above  is  blackish,  with  faint  traces  o/  some  paler  spots  ; 
on  the  underside  the  body  is  wholly  testaceous,  as  are  also  Ihe  legs,  but 
somewhat  darker.  Anal  cerci  extending  beyond  the  ovipositor,  which  points 
obliquely  upwards.  Length  of  body  aboul  6-S  rom.  ;  ovipositor  of  female, 
3-4  mm.  ;  cerci.  3.5-4  mm. 

Types  :  mates  and  females,  Coll.  Am.  Mus.  Nat.  Hist. 

Collected  in  Connecticut  and  different  places  in  the  vicinity  of 
New  York  City  ;  also  taken  in  abundance  on  Staten  Island  by 
Mr.  Davis. 

Closely  allied  to  Nemobius  fasciatus,  form  vitlalm,  but  smaller 
and  more  shining.  It  also  differs  by  the  shortness  of  the  oviposi- 
tor, it  being  about  one-half  as  long,  and  by  having  the  abdomen 
wholly  testaceous  beneath.  The  stridulaCion  is  a  long,  continu- 
ous, soft,  rolling  whirrrrrr.  The  insect  occurs  from  the  latter 
part  of  July  until  frost.  It  is  found  in  the  same  places  a.%  Nemo- 
bius fasdatui^  and  is  rather  common. 

This  is  the  species  described  by  Mr.  W.  S,  Blatchley  in  the 

Proceedings  of  the  Indiana  Academy  of  Sciences,   1891,  p.  136, 

as  Nemobius  exiguus  Scudder.     Dr.  Scudder  did  not  describe  an 

insect  under  this  name,  but  simply  refers  to  Say's  Acheta  exigua 

l»49] 


^yGoo'^lc 


250     Buitetin  American  Museum  nf  Natural  History.     [Vol.  VI, 


(Bost.  Soc.  Nat.  Hist.,  Vol.  VII,  i86a,  p.  429).  Say's  description 
of  this  latter  species  agrees  fairly  well  with  the  little  Cricket 
known  to  us  at  present  as  Anaxipha  fiulicaria  (Burm.).  This 
latter  species  was  described  from  Jamaica,  and  is  probably  differ- 
ent from  Anaxipha  exigua. 

(Ecanthus  nigricomis  Walker. 

(Ecanthus  /ascialut  Dr  Geer,   Fitch,   Rep.  Nox.  Ins.  N.  Y.     Trans.   N.  Y. 

Agricul.  Soc.  1856,  p.  414  (in  error). 
(Eeanlkus  nigrieamU  Walkbk.  Cat.   Derm.  &  SalCat.  Brit.  Mus.  Gryllidx, 

1869,  p.  93. 

The  description  of  (Ecttntkus  nigrkornis  Walker  agrees  very  well 
with  the  long-winged  form  of  the  species  described  by  Fitch 
under  the  name  of  (Ecanthus  fasciatus  De  Geer.  Fitch,  how- 
ever, erroneously  mistook  his  insect  for  DeGeer's  Gryllus  fasci- 
atus, which  is  a  Nemobius.  Conseiiuently  he  did  not  give  a  name 
to  his  species,  and  Walker's  name  nigricomis  should  be  used. 

It  is  jet  black  with  yellowish  green  elytra  and  wings.  The  first 
two  joints  of  the  antenna  have  two  black  marks  on  each,  those 
on  the  first  joint  usually  confluent  at  the  apex.  These  marks  are 
mostly  always  obscured  by  the  black  ground  color  of  the  anten- 
nae. It  is  found  on  low  bushes  in  open  fields  and  roadsides, 
and  stridulates  in  the  hottest  sunshine.  The  stridulation  is  a 
long  and  comparatively  loud,  continuous  whirrrrrr,  often  lasting 
several  minutes. 

Acanthus  4-punctatus,  sp.  nov. 

This  name  is  proposed  for  the  wiiolly  pale  green  species  wilh  two  black  marks 
on  the  underside  of  the  lirsl  two  basal  Joints  of  each  antenna,  the  innermost 
mark  on  the  first  joint  nearly  as  long  as  the  joint,  and  the  outer  one  in  shape  of 
a  spot  ;  on  the  second  joint  the  marks  are.  oblong  and  nearly  equal.  The 
aDtennx  are  fuscous  excepl  (he  basal  joint,  which  is  pale  green.  The  insect 
is  at  present  known  to  us  as  a  variety  (E.  nigrieornis.  It  is  certainly  distinct, 
since  it  does  not  breed  together  with  nigricarnit.  Amongst  the  many  indi- 
viduals collected  or  observed  by  me  in  (he  field  in  cffitu,  I  have  never  been  able 
(o  find  ffi.  4-punclattis  in  coilu  with  (E.  nigricBrnis,  but  always  found  the 
two  species  breeding  separately. 

Mfos-urcmfnts. — Male:  length  of  body,  10  mm.;  pronotum,  3.5  mm.: 
wing  covers,  11  mm.  ;  hind  femora,  7.5  mm.  ;  width  of  wing  covers,  when 
folded.  5  mm.      Female:    Length  of  body,    10  mm.  ;    pronotum,  3.5  mm.  ; 
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wiog  covers,   to  mm.  ;    hind  femora,   7  mm.  ;   width  of  wing  covers,  when 
folded,  3  mm. 

Lives  on  low  bushes  in  open  fields,  and  the  stridulation  is  ihe 
same  as  that  of  (E.  nigricornis. 

CEcanthus  ang^usttpennis  FitcA. 
Fitch's  description  of  (E.  angustipennis  is  entirely  too  brief  for 
recognition  of  the  species  he  intended  to  describe.  It  applies 
equally  as  well  to  €E.  4-punclatus  as  to  the  insect  determined  by 
recent  writers  as  CE.  angustipennis.  Whether  the  latter  has  been 
correctly  determined  or  not  can  never  be  definitely  ascertained, 
as  Fitch's  type  of  the  species,  as  well  as  all  his  other  species  of 
CEcanthus,  have  been  destroyed.  I  would  propose  that  the  name 
(E.  angustipennis,  nevertheless,  be  retained  for  the  species  so  well 
known  to  us  by  this  name.  It  may  be  easily  recognized  by  being 
wholly  pale  greenish  white,  with  the  wing  covers  narrow,  and  by 
having  one  black  mark  on  each  of  the  first  two  basal  joints  of  the 
antentix  ;  the  one  on  the  first  joint  elongate  and  hooked  at  the 
base,  with  the  hook  turned  inwards  ;  and  the  mark  on  the  second 
joint  shorter  and  slightly  curved.  The  siridulation  is  a  faint 
continuous  reeeeef,  lasting  about  five  seconds,  and  terminating 
abruptly,  and  with  an  equal  interval  of  rest.  It  inhabits  the  high 
branches  of  trees,  and  is  very  seldom  found  on  low  bushes  and 
shrubs.     It  stridulates  late  in  the  afternoon  and  by  night. 

Scudderia  fasciata,  sp.  nov. 

Head  green,  with  a  white  line  in  front  and  a  yellowish  mark  at  the  aides  ; 
basal  joint  of  antennae  green,  following  joints  testaceous,  becoming  darlier 
towards  the  extremity  ;  pronotum  dark  grass  green,  paler  at  the  side,  and  a 
rather  broad  yellow  stripe  along  the  lateral  carina  ;  wing  covers  dark  grass 
green  with  a  yellowish  brown  line  running  along  Ihe  inner  margin,  and  preceded 
by  a  blackish  line  running  from  the  base  to  the  apex  \  another  blackisb  line 
runs  aiong  the  costal  vein  ;  hind  wings  transparent,  veins  green  and  a  green 
patch  at  the  ^>ei  with  a  blackish  dash  ;  sides  of  abdomen  green,  above  pur- 
plish ;  underside  with  a  white  and  purplish  stripe  on  each  side,  green  along  Ihe 
middle  ;  tip  of  anal  spines  of  the  male  and  ovipositor  of  female  reddish  brown  ; 
anterior  legs  green,  femora  testaceous  at  base  ;  middle  legs  green  ;  hind  legs 
green,  with  Ihe  femora  marked  with  black  outside  ;  tibiae  with  black  spines  ; 
tarsi  of  all  the  legs  purplish  brown  :  the  anal  s[Hnes  are  like  those  of  S.  angus. 
tifoRo  and  S.  /urcata. 
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—Male  :  length  of  body,  I 
terior  femora,  iS  mm.  \  win^  cuvers,  35  mit 
mm.  :  pronolum.  4  mm,  ;  puslerior  femora.  17  mm.  ;  wing  covers.  21-33  ™°'- 
Expanse,  male.  61  mm.  :  female,  ju  mm. 

Types  •  three  males  and  three  females.  Cloll.  Am.  Mus.  Nal.  Hist.  Col- 
lected at  Wesi  Woodslock,  Wiodham  Co..  Conn.,  on  pine  trees,  September. 

Scudderia  truncata,  sp.  dov. 

Somewhat  resembles  SeuiUlcria  pislillata  in  general  appearance,  bul  is  con- 
siderably smaller.  The  wing  covers  are  narrower  and  of  almo>;t  equal  uiJtli. 
with  the  costal  margin  curved  ;  apex  rounded  ;  the  eyes  are  larger  and  more 
protniding  ;  pronolum  narrower  in  front  than  behind,  not  much  longer  than 
broad.  Supra-anal  plate  of  male  with  no  elongated  process,  but  abruptly  pointed 
with  the  apex  truncate  and  minutely  notched.  The  subanal  process  is  long  and 
slender,  and  abruptly  turned  upwards;  much  less  curved  than  thai  of  S.pistillala. 

Measuremtnis . — Male:  Length  of  body.  15  mm.  ;  wing  covens.  s6  mm.  ; 
posterior  (emora,  IQ  mm. 

Inscribed  from  a  single  male  taken  by  the  lalt  Henry  Edwards  at  Vineland, 
N.  J.     Type,  Coll.  Am.  Mus.  Nal.  Hist. 

This  is  probably  the  insect  referred  by  Urunner  von  Wattenwyl 
to  Scudderia  anj^ustijolia  Harris  (Monograph  Phaneropteriden, 
1878,  p.  241).  His  description  of  the  insect  agrees  with  the 
specimen  before  me.  Harris's  aiif;usii/olia,\ioiic'¥iir,via%  recently 
determined  for  me  by  Prof.  Lawrence  llruner  and  Mr.  W.  S. 
lilatchley,  and  their  determinations  are  alike,  but  differ  from 
iSrnnner  von  Wattenwyl,  and  I  am  inclined  to  believe  the  former 
are  correct.  Harris's  augiisti/oHa  is  allied  to  S.  f areata,  vi\i\\c 
S.  trutieata  is  allied  to  S.  pislillata.  The  figure  of  anf^nsli/olia 
in  Harris's  'Report  on  Insects  Injurious  to  Vegetation  '  agrees 
better  with  Bruner's  and  Blatchley's  determinations  than  it  does 
with  that  of  Brunner  von  Wattenwyl. 

Melanoplus  punctulatus  {Scuddcr). 
The  habits  of  this  species  are  very  different  from  those  of  the 
other  members  of  the  same  f;enus.  Instead  of  being  an  active 
creature,  and  living  on  the  ground  amongst  grass  like  other  species 
of  Melanoplus,  it  inhabits  pine  trees,  and  is  sometimes  found  in 
numbers  on  the  same  tree.  It  is  quite  sluggish,  and  may  be  easily 
taken  without  it  making  any  or  much  effort  to  escape  capture. 
Found  during  August  and  September. 
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Article  XII.— DESCRIPTIVE  CATALO(;UE  OF  THE 
ORTHOPI'EkA  FOUND  WITHIN  FIFTY  MII.ES 
OF    NEW    YORK.    CITY. 

By  William   ItEUTENMCiiER. 


The  object  of  the  present  paper  is  to  enable  those  interested 
in  the  study  of  Orthoptera  to  determine  the  species  found  within 
a  radius  of  fifty  miles  of  New  York  City.  Reference  has  also 
been  made  to  those  species  which  are  likely  to  occur  in  this 
district. 

The  descriptions  of  the  species  and  genera  have  all  been  taken 
from  specimens  in  the  collection  of  the  American  Museum  of 
Natural  History,  and  have  in  most  cases  been  compared  with  the 
original  descriptions  and  quotations  taken  therefrom. 

Much  assistance  has  been  rendered  me  by  the  following  gen- 
tlemen, to  whom  I  herewith  desire  to  express  my  sincere  thanks 
for  their  kindness  and  readiness  in  aiding  me  in  my  work. 

Mr.  Wm.  T.  Davis  for  list  of  species  and  loan  of  specimens 
found  on  Staten  Island  ;  Prof.  John  li.  Smith,  of  New  Brunswick, 
N,  J.,  and  Mr.  Nathan  Banks,  of  Sea  Cliff,  U  I.,  for  lists  of  spe- 
cies taken  by  them  in  their  respective  localities;  Mr.  A.  P. 
Morse,  of  Wellesley,  Mass.,  for  list  of  Acrididae  of  New  England, 
and  presentation  nf  specimens  of  Opomala  hrackyftera,  Sielho- 
phyma  lineata  and  different  species  of  Spharagemon,  including 
types  of  his  S.  saxatiU  and  S.  if  quale  scudderi  ;  Mr.  Blatchley,  of 
Terre  Haute,  Ind.,  for  specimens  of  Scuddeiia,  and  Dr.  S.  H. 
Scudder  and  Prof.  Lawrence  Bruner  for  identification  of  doubtful 
species.  The  plates  were  drawn  from  nature  by  Mr.  L.  H.  Joutel, 
and  the  figures  in  the  text  by  Mr.  R.  L.  Ditmars. 

In  order  to  properly  understand  the  terms  used  in  this  pajwr, 
it  has  been  thought  advisable  to  insert  the  following  cut,  which 
was  redrawn  from  the  First  Report  of  the  U,  S.  Entomological 
Commission,  p.  258. 

b53j 
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FORFICULID^.— Earwigs. 

The  members  of  this  family  may  be  known  by  their  long, 
slender  and  flattened  bodies,  with  the  sides  almost  parallel,  and 
the  last  abdominal  segment  furnished  with  a  pair  of  forceps. 
Wings  and  wing  covers  present  or  absent. 

Anisolabis  Fiebtr. 

Body  long  and  sknder,  without  wings,  and  of  nearly  equal  width  ibroughout  ; 
antennx  about  half  as  lonj;  as  Ihe  body,  abojt  l9-jointe(l.  First  and  third 
tarsal  joints  of  about  equal  length ;  second  joint  much  smaller  ;  forceps  rather 
stout,  slightly  curved. 

Anisolabis  maritima  {Bonnell). 

Plate  V,  Fig.  i. 
Deep  blackish  brown,   shining  :   underside  considerably   pater  ;   legs  pale 
luteous,  also  the  antennn;  at  the  base,  and  becoming  darker  towards  (he  tip. 
L-ength,  15-23  mm.  ;  forceps,  3-4  mm.     Width,  3-4  rom. 

Rather  common  at  Sandy  Hook,  N.  J.,  and  along  the  banks  of 
the  Hudson  River  ;  also  taken  along  the  sea  shore  of  Long  Island 
and  on  Staten  Island.  Ranges  throughout  nearly  the  whole 
temperate  and  tropical  world.  Found  under  sticks,  stones 
and  rubbish  during  July  and  August. 

SpongOphora  (Serviile). 

Body  long  and  slender,  flattened,  with  the  sides  of  the  abdomen  straight ; 
antennre  over  half  the  length  of  the  abdomen,  15-10- jointed,  with  the  joints 
rather  long ;  wings  and  wing  covers  present.  First  tarsal  joint  longer  than  the 
second  and  third  together  :  third  joint  scarcely  longer  than  the  second  ;  forceps 
nearly  straight,  very  long  and  with  a  few  teclh  on  the  inner  edge  in  the  male  ; 
nearly  unarmed  in  the  female. 

SpongOphora  brunneipennis  (Semiile). 

Head,  thorax  and  wing  covers  blackish  brown  ;  abdomen  rich  chestnut  brown  ; 
wings  yellowish,  edged  within  and  at  the  apex  with  dark  chestnut  brown  ;  palpi 
luteous  :  antenna  l4-l5-join(ed,  darker  than  the  palpi  :  legs  honey  yellow  ; 
forceps  simple,  straight,  incurved  at  the  tip  and  half  as  long  as  the  abdomen. 
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with  a  quadrate  basal  tooth  (female)  or  two-thirds  as  long  as  the  abdomen,  wilb 
a  more  or  less  prominent  inner  tooth  before  the  middle.  Length,  9  mm.  : 
forceps,  3'4  mm. 

Recorded  from  New  Jersey,  Pennsylvania  southward  to  Mexico, 
and  is  probably  also  found  in  this  vicinity. 

Forficula  tinnitus. 
Itody  more  or  less  flattened,  usually  long  and  slender  ;  antennnr  generally  a 
little  more  than  half  as  long  as  the  body.  10- 14- jointed,  the  joints  cyllndricat, 
scarcely  long^er  at  the  apex  than  at  the  base,  seldom  less  than  [our  times  as  long 
as  broad  ;  wing  covers  present ;  wings  sometimes  present ;  first  tarsal  joint  a 
little  longer  than  the  third,  the  second  broadened  at  the  apex  and  passing 
beneath  the  third  joint ;  forceps  of  varied  construction. 

Forficula  aculeata  Scudder. 

Dark  chestnut  brown  ;  palpi  and  legs  luteous  ;  thorax  longer  than  broad  and 
narrower  than  the  head,  the  sides  pale  luteous  ;  wing  covers  nearly  twice  as 
long  as  the  thorax,  luteous,  and  broadly  margined  inwardly  with  deep  chestnut 
brown  ;  hind  wings  considerably  shorter  than  the  wing  covers  :  male  forceps 
about  three-fourths  as  long  as  the  abdomen,  slender,  arcuate,  bent  downward 
beyond  the  middle  and  again  horiiontal  10  the  lip,  before  which  is  also  a 
short  tooth;  pygidium  with  a  long  sharp  point.  Length  of  body,  male  and 
female.  9-11  mm.  ;  forceps  of  male,  4-5  mm.  ;  female,  2.5  to  3.5  mm. 

Rare  in  this  vicinity.  Taken  in  May  on  Snake  Hill,  N.  J., 
under  stones.  It  probably  also  occurs  in  other  localities  in  this 
vicinity, 

Forficula  pulchella  Sennlh. 

Head  blackish  ;  anlcnn:c  brown,  paler  at  ba.se  ;  thorax  brown,  with  the  sides 
and  hind  margin  paler  ;  wing  covers  brown  ;  wings  yellow  edged  with  brown  ; 
abdomen  reddish  brown  ;  forceps  of  mate  arcuale  in  the  middle,  poinleii.  with 
an  inner  tooth  near  the  base.  Length  of  body.  S  mm.  ;  forceps  of  male, 
S  mm.  ;  female,  3.5  mm. 

Recorded  from  Niagara,  N.  Y.,and  will  probably  also  be  fotmd 
in  this  vicinity. 

Forficula  auricularia  Linnaus. 

Fusco-ferruginnus  :  aniennn!  t4--t;-jointed  ;  basal  joint,  sides  of  thorax  and 
legs  testaceous  ;  wings  and  wing  covers  dull  luteous,  (he  latter  half  as  long 
again  as  the  pronotum  :  forceps  of  male  usually  as  long  as  the  abdomen,  hori- 


„Gooi^lc 


1894.]     BeutenmiHUr,  Descriptive  Citalegue  of  Orlkoplera.      257 


JuJ.(, 


zonlal,  depressed,  and  dilated  at  the  base,  and  beyond  rather  strongly  arcuate. 
upering  to  a  point,  the  eilreme  base  of  inner  edge  tuberculaie-defiiiculaie, 
with  a  distinct  inner  tooth  at  base  oF  the  arcuate  portion.  Body  about  II  mm.; 
forceps,  male.  4-8  mm.  ;  female,  3  mm. 

This  species  has  been  recorded  from  New  York  and  New  Jer- 
sey. It  is  also  found  in  Cuba,  Para,  Europe,  North  .Africa, 
West  Asia  and  Madeira. 

Labia  Leach. 

Site  small ;  body  long  and  flattened  ;  aniennx  about  half  as  long  as  the 
body,  lo-l3-jointed  :  the  joints  rarely  more  than  three  limes  as  long  as  broad  ; 
wing  covers  present  ;  wings  present  or  absent ;  lirsi  and  third  tarsal  joints  of 
equal  length  ;  second  joint  very  small,  simple  and  compressed  ;  forceps  about 
half  as  long  as  Ihe  abdomen,  in  the  male,  simple,  curved  :  in  the  female,  straight 
and  incurved  at  the  tip. 

Labia  minor  {Linn.). 

Much  smaller  than  any  of  the  preceding  species.  Light  brown,  pubescent  ; 
head  blackish  ;  antenna:  io-12-joinied,  fuscous  ;  mouth-parts  pak  ;  pronoturo 
narrower  than  the  head,  and  a  little  longer  than  broad  ;  wing  covers  nearly 
twice  as  long  as  the  thorax  ;  hind  wings  as  long  as  the  pronotum  ;  legs  pale 
lateous  :  abdomen  reddish  brown  in  the  middle  above  ;  forceps  of  male  more 
than  half  as  long  as  the  abdomen,  and  distantly  serrulate  on  inner  edge  ;  last 
segment  of  male  with  an  apical,  compressed,  upcurved,  long  and  slender  tubercle, 
length  of  body.  3.75-6  mm.  ;  forceps,  1.25-1  mm. 

Quite  rare  in  this  vicinity  ;  May  and  June.  Found  from  Maine 
to  Texas;  also  in  Europe,  Siberia  and  Madeira. 


Synopsis  of  Species  of  ForficuUda. 

AnisoUbis. 
Wing  covers  and  wings  wanting. 

SpoDgophora. 
First  tarsal  joint  longer  than  Ihe  other  two  together  ;  wing  covers  and 
wings  present. 
Forceps    shorter   than  the  pronotum,  wings  and  wing  covei^   to- 
gether   5.  brunmipcnnii. 

Forficulo. 
Second  tarsal  broad  at  apex,  lobate  and  passing  beneath  Ihe  third  joint. 

I^ast  segment  with  a  long  sharp  point. F,  acultata. 

Forceps  of  male  with  a  basal  tooth  on  the  inner  edge. ......  .F.  pulchella. 

Forceps  of  male  with  an  inner  tooth  at  the  arcuate  portion,  /'.  auricu/aria. 
Labia. 
First  and  third  tarsal  joints  equal ;  second,  minute  and  compressed. 

La-sl  segment  of  male  with  a  long  apical  tubercle. L.  minor. 

ISefltmier.  /Sg4.\  J7 
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BLATTID^E.— Cockroaches. 

May  be  known  by  having  ihe  body  elongate  or  broad  and 
depressed ;  the  pronotum  shield-like,  and  the  head  bent  down 
and  sloping  backwards.  The  legs  are  well  developed  for  running, 
and  are  furnished  with  numerous  spines.  The  wing  covers  overlap 
when  at  rest.    Antennae  long  and  slender. 


Phyllodromia  Sen>ilU. 

Body  longer  than  broad  ;  .ibdomen  not  broatlcr  than  the  thorax  ;  sides  of 
body  almost  parallel  in  tht-  female  and  slightly  narrowing  from  the  base  in  the 
male ;  wing  covers  extending  to  Ihe  lip  of  Che  abdomen  or  a  little  beyond. 
Supra-anal  plate  truncate  in  the  male  ;  pointed  and  notched  in  the  female. 


Phyllodromia  germanica  {Linn.). 

Yellowish  brown,  head  and  .inlenn?e  somewhat  darker.  'Ihe  wings  extend  to 
the  tip  of  the  abdomen.  On  the  thorax  are  two  dark-brown  longitudinal  stripes, 
length  about  16  mm,  ;  width,  4  mm. 

This  is  the  common  small  Roach  which  is  so  abundant  in 
dwelling  houses.  It  is  commonly  known  as  the  Croton  or  Water 
Bug.  It  was  imported  from  Europe  during  the  time  of  the  intro- 
duction of  our  Croton-water  system,  finding  its  way  along  the 
pipes  from  house  lo  house.  The  eggs  are  laid  in  a  capsule,  con- 
taining about  thirty-six  eggs,  attached  to  the  end  of  the  abdomen 
of  the  female.  The  insect  is  fond  of  warm  places,  especially 
around  fireplaces  and  warm-water  pipes.  It  breeds  with  great 
rapidity,  and  there  are  probably  four  broods  a  year  in  this  vicinity. 


Ichnoptera  Burmeister. 

Allied  to  Periplaneta.  Abdomen  elongate,  slender,  not  u'ider  than  the  thorax, 
sides  almost  parallel,  tapenng  towards  the  end  of  body;  wing  covers  much 
longer  and  broader  than  the  abdomen.  Anal  plates  rounded  :  subanal  plate 
with  two  minute  stylets  bent  downwards.  Legs  spined,  but  not  as  strongly  as 
in  Periplanein .     Antenn.t.'  about  as  long  as  Ihe  body. 
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Ichnoptera  unicolor  {Scudder). 

Entirely  uniform  pale  yellowish  brown,  without  any  marlrings  whatever. 
The  eyes  are  pitchy  black,  and  the  antennae  are  slightly  darker  than  the  wings. 
The  wings  extend  considerable  beyond  the  abdomen.  Length  of  body,  13  to 
15  mm.  ;  expanse  of  wings,  33  to  40  mm. 

Found  in  woods  under  loose  stones  and  the  bark  of  trees  during 
the  day,  and  dying  at  light  at  night  in  June.  The  insect  is  very 
active  when  disturbed,  and  produces  a  crackling  noise  by  rubbing 
its  wing  cases  together. 

Ichaoptera  pennsylvanica  \Dc  Geer). 

Much  larger  and  darker  in  color  than  the  preceding  species.  The  median 
vein  of  the  fore  wings,  dark  ;  hind  wings  translucent,  yellowish  brown  along 
the  costa.  veins  dark  ;  thorax  dark  brown,  with  a  broad  light  border.  Length 
about  16  mm. ;  expanse  of  wings  about  50  mm. 

Not  common  in  woods  under  stones  and  loose  bark  o(  trees  in 
June.  Like  the  preceding  species  (his  species  also  produces  a 
crackling  noise  when  disturbed. 

Periplaneta  Burmrister. 

Siie  large.  Wings  strongly  developed,  as  long  or  longer  than  the  abdomen. 
Subanal  stylets  long  :  anal  plates  truncate  or  pointed.  Legs  with  long  spines. 
Thorax  as  broad  as  the  abdomen,  narrower  in  front  than  behind,  with  the 
angles  well  rounded.     Antenme  much  longer  than  the  body. 

Periplaneta  americana  {I.in/i.). 
Plate  V.  Fio.  4. 
Reddish  brown  :  thorax  pale  wiih  two  reddish  brown  patches.  The  wings 
are  well  developed  in  both  sexes,  and  extend  beyond  Che  end  of  the  abdomen. 
Legs  somewhat  paler  than  the  body.  Anienn.-e  much  longer  than  the  body,  and 
extending  t>eyond  the  tips  of  Iht;  wings.  Length  of  body  about  27  to  30  mm.; 
expanse  of  wings  about  60  to  70  mm. 

This  is  the  largest  species  of  Cockroach  found  in  this  vicinity. 
It  inhabits  houses,  especially  bake-shops,  and  feeds  upon  nearly 
everything.    The  wings  are  well  developed,  and  adapted  for  flight. 
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Stylopyga  Fischer. 

nifTers  from  Periplantta  in  having  the  wings  and  wing  cavers  in  (he  female 
rudimentary,  and  in  the  male  much  shorter  than  the  abdomen  :  the  outer  border 
of  the  anterior  pair  nf  wings  is  also  less  rounded  than  in  Prriplanela, 


Stylopyga  orientalis  (Linn.). 

Plate  V.  Figs,  a  and  3. 

Deep  chestnut  brown  or  piceous.  wiih  the  legs  and  underside  of  body  some- 
what paler.  The  wings  of  the  males  do  nol  reach  Ihe  tip  of  the  abdomen. 
The  wings  arc  absent  in  the  female,  and  the  wing  covers  are  rudimenlary. 
Length,  about  33-37  mm. 

This  insect  is  sometimes  one  of  the  most  disgusting  household 
pests.  It  is  nocturnal  in  habit,  and  feeds  upon  almost  anytbinj;. 
It  differs  from  P.  americana  by  having  the  wings  not  reaching 
the  tip  of  the  abdomen  in  the  male,  and  aborted  in  the  female. 

Panchlora  fiurmeisler. 

Abdomen  broad,  flattened,  sides  evenly  rounded,  anal  plates  notched. 
Thorax  about  as  wide  as  the  first  abdominal  segment,  narrower  in  front  than 
behind,  angles  well  rounded,  sides  flallencd.  Antenn;v  about  half  as  long  as 
the  body.  Wings  reaching  the  tip  of  the  abdomen  or  a  liltle  longer  ;  tarsi 
spined  :  femora  unarmed. 

Panchlora  viridis  {Fabr.). 

Head  pale  yellowish  green  ;  eyes  brown.  Thorax  and  body  pale  green, 
the  former  with  a  yellow  band  on  each  side  before  Ihe  margin,  and  the  latter 
with  a  yellow  shade  along  the  back.  Underside  of  body  and  the  legs  pale 
greenish  white;  wing  covers  semi-transparent,  veins  pale  green,  with  a  while  basal 
streak,  running  below  the  anterior  margin  to  nearly  the  middle  of  (he  wing. 
liind  wings  transparent,  with  the  veins  .ilso  pale  green.  length  of  body, 
about  18  mm.  :  width,  S  mm. 

This  VVest  Indian  species  is  occasionally  found  in  this  vicinity, 
and  may  be  easily  recognized  by  ils  pale  green  color. 
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Ectobia  Weitwooil. 

Body  about  twice  as  long  as  broad  ;  wing  covers  scarcely  reaching  the  tip  of 
the  abdomen  ;  subanal  stylets  of  males  absent  ;  anteniiLi'  lungur  than  body  ; 
supca-anai  plate  pointed  ;  subanal  plate  truncate,  angles  rounded. 


Ectobia  borealis  {Saussure). 

Body  broad  and  stout,  pitchy  brown  below,  lateral  edge  light  brown.  Wing 
covers  scarcely  reaching  the  tip  of  the  abdomen  :  hind  wings  about  half  the 
length.  Thorai  broader  than  long,  much  rounded  al  the  sides,  chestnut  brown, 
broadly  margined  in  front  and  al  the  sides  with  yellowish  white.  Antenna:  as 
long  as  the  body.  Head  pitchy  brown  with  light  markings.  l-egs  light 
brown  with  the  spines  darker.  Wing  covers  chestnut  brown  with  a  rather  long 
yellowish  brown  basal  streak  running  along  the  anterior  margin  lo  about  Ihe 
middle  of  Ihe  wing.  This  light  line  is  only  dimly  visible  in  dried  specimens. 
Length,  16  to  30  mm.     Width  of  body,  about  7  tu  U  mm.     Width  of  thorax. 


Not  rare  in  this  vicinity  in  woods  under  stones  and  bark.  June 
and  July- 

Tetnnopteryx  Brunner. 

Abdomen  almost  as  broad  as  long  ;  unal  plates  pointed  ;  thorax  somewhat 
narrower  than  the  abdomen,  much  narrower  in  front  tlian  behind,  anterior 
angles  well  rounded,  posterior  angles  acutely  rounded.  Wing  covers  very  short ; 
hind  wings  rudimentary. 

The  species  of  this  genus  very  much  resemble  larval  forms  of 
other  species  of  Blatta, 


Tetnnopteryx  virgfinica  Brunner. 

Head  and  body  above  chestnut  brown  or  piceous  ;  thorax  bright  chestnut ; 
legs  and  underside  of  thoran  luteous  ;  underside  of  body  lighter  than  above  ; 
wing  covers  about  one-third  as  long  as  the  abdomen.  I.ength.  S-iz  mm. 
Width,  5-*  mm. 

Common  in  woods  under  stones  from  .^pril  until  September. 
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Synopsis  of  Species  of  BlatHdce. 

Phyllodromia. 

Body  narrow,  wings  reaching  the  tip  of  abdomen. 

Thorax  with  two  dark  brown  stripes P.  gcrmanica. 

Ichnoptera. 

Wing  covers  much  broader  and  extending  considerably  beyond  the  body. 

Size  small  ;  uniformly  yellowish  brown /.  unicolor. 

Size  large  ;  thorax  dark  brown,  with  light  border /.  ptnKtylvanita. 

Periplaneta. 
Wings  well  developed,  extending  beyond  the  abdomen  ;  legs  with  strong 

Chestnut  brown  ;  thorax  pale,  with  two  chesmul  brown  patches, 

Stylopyg*.  ''■  <">"""t»«. 

Wings  not  reaching  tip  of  abdomen  in  the  male  ;  rudimentary  in  the  female. 

Wholly  deep  chestnut  brown  or  piceous S.  orienlalis, 

Pftnchlora. 
Abdomen  very  broad  and  flattened ;   antenna:  shorter  than   the  wing 

Pale  green,  thorax  with  a  yellow  stripe  on  each  side  ;  wing  covers 

with  a  while  basal  streak   P.  viridis. 

Ectobia. 
Body  twice  as  long  as  broad  ;  wings  reaching  the  tip  of  abdomen,  anten- 

Thorax  with  a  broad  pale  Ijordet ;   wing  covers  with  a  pale  basal 

streak £.  borcalis. 

Temnopteryx. 
Wing  covers  about  hall  as  long  as  the  abdomen. 

Wholly  chestnut  brown  or  piceous T.  virgiitita. 


PHASMID^.— Walking  Sticks. 
Diqpheromera  Gray. 

Wingless  :  body  slick-like,  very  long,  slender,  narrow  and  of  almost  equal 
width  throughout  ;  anlenn;i:  very  long  and  thread-like  ;  legs  long  and  graceful; 
femora  of  middle  legs  swollen  and  provided  with  a  prominent  spine,  in  the  male. 


Diapheromera  femorata  {Say). 

Plate  X,  Fig,  io. 

Wholly  green,  greenish  or  varying  from  very  light  to  dark  chocolate  brown. 
l.ength.  65-B5  mm. 

This  insect  is  popularly  known  as  the  Walking  Stick,  It  is 
found  in  this  vicinity  during  the  latter  part  of  August  and  in 
September,  and  is  not  rare.  It  feeds  on  the  foliage  of  hazel, 
oak,  hickory,  locust  and  other  trees  and  shrubs.     The  eggs  are 
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gray,  ovat  in  outline,  and  are  dropped  tooitely  on  the  ground  in 
autumn  and  hatch  the  succeeding  year.  When  at  rest  the  insect 
mimics  a  green  twig  or  dead  branch. 


GRYLLID^.— Crickets. 

The  Gryllidfe  may  be  known  by  their  large  globose  head,  with 
long  thread-like  antennse.  The  wing  covers  are  rather  flat  on 
top  and  abruptly  bent  downwards  at  the  sides  ;  except  in  Gryllo- 
talpa  and  Tridactylus,  which  have  the  wing  covers  oval,  and  the 
fore  tibise  very  broad  and  toothed  ;  the  other  species  have  the 
anterior  legs  slender,  and  the  posterior  femora  stout  and  swollen, 
except  in  CEcanthus  where  they  are  rather  slender.  The  hind 
wings  are  folded  when  present ;  and  the  wing  covers  of  the 
males  arc  provided  with  a  stridulaiing  organ. 

Tridactylus  <?/««■'. 

Body  glossy.  Head  and  pronotum  convex;  eyes  oval  ;  antcnnx  short  ;  wing 
covers  rot  reaching  the  end  of  the  body  :  wings  longer  or  shorter,  folded 
lengthwise  like  a  (an.  Anterior  tibia?  broad  and  flat,  armed  at  tiie  end  with 
four  spurs ;  all  the  tar^i  very  slender  ;  posterior  femora  long  and  broad,  with  a 
rounded  shallow  depression  al  the  end.     Body  narrower  than  tlie  thorax. 

Tridactylus  terminalis  Scudder. 
Plate  V,  Fic.  15. 


Head  and  thorax  pitchy  black,  glossy,  sometimes  with  reddish  brown  spots. 
The  hind  (emora  are  black  with  two  white  spots  or  f  asci:i.'.  The  wings  reach 
to  the  tip  of  (he  abdomen,  or  extend  a  little  Ijeyond.  in  both  sexes.     Length 

Found  from  May  to  September  in  damp  situations.  The  insect 
burrows  perpendicularly  in  the  ground  ;  the  channel  expanding 
at  the  bottom.  According  to  Mr.  Wm.  T.  Davis  it  is  very  difficult 
to  capture,  owing  to  its  marvelous  agility.  The  power  of  leaping 
is  so  great  that  it  seems  to  disappear  quite  mysteriously,  and  one 
wonders  which  way  it  has  gone,  it  being  seldom  that  the  depar- 
ture can  be  accurately  followed  by  the  eye. 
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Gryllotalpa  LatreilU. 

Head  oval ;  thorax  convex,  sub-el Ei pica),  sides  rounded  :  body  rounded  and 
about  twice  as  long  as  the  thorax  :  anterior  legs  very  stout  and  strong,  broad 
and  flattened,  with  four  long  spines  at  the  tip  and  a  movable  claw-like  organ 
outside,  with  two  spines  ;  middle  legs  short  and  slender  ;  hind  legs  longer. 
Wing  covers  about  half  as  long  as  the  abdomen  ;  hind  wings  half  as  long  or 
longer  than  the  abdomen. 

Gryllotalpa  borealis  Burmdster. 

Cinnamon  brown,  covered  with  short,  fine  hairs  o(  the  same  color.  The 
wing  covers  are  less  than  one-half  as  long  as  the  abdomen,  and  the  hind  wings 
extend  a  liltk  beyooJ  the  wing  covers.     Length,  about  30  mm. 

This  insect  is  commonly  known  as  the  Mole  Cricket,  so  called 
from  the  enlarged  fore  feet,  head  and  thorax,  which  wonderfully 
mimic  a  mole.  It  lives  in  damp  places,  especially  along  the  borders 
of  ponds  and  sandy  banks  of  streams,  where  it  burrows  in  the 
ground,  and  forms  long  channels  with  raised  ridges,  which  very 
much  resemble  a  miniature  mole  hill.  The  eggs  are  deposited  in 
masses  of  from  zoo  to  300  in  a  round  cavity  deeperin  the  ground. 

Gryllotalpa  Columbia  Scudder. 

Plate  V.  Fic.   5. 
Differs  from   the   preceding  species  by  having  the  upper  wings  somewhat 
longer,  and  the  bind  wings  extending  beyond  the  tip  of  the  abdomen.     length, 
30-35  mm. 

The  habits  are  the  same  as  in  G.  boiealts,  but  the  insect  is  less 
common,  and  it  is  probably  nothing  more  than  a  long-winged 
variety. 

Gryllus  Linnaus. 

Body  stout  ;  head  large  and  globose  :  eyes  large  and  rounded  :  antcnna.- 
thrcad-like,  longer  than  the  body  ;  thorax  broader  than  long,  about  as  wide  as 
the  head  ;  hind  femora  powerful,  well  developed  and  adapted  (or  leaping  ;  hind 
ttbio!  with  a  double  row  of  long  spines  growing  longer  towards  the  tip  :  anal  cerct 
long  and  tapering  ;  ovipositor  of  female  as  long  or  longer  than  the  abdomen  ; 
wing  covers  as  long  or  shorter  than  the  abdomen  bent  down  at  the  sides.  Wing 
covers  of  male  provided  with  a  well-developed  organ  for  stridulation  ;  hind 
wings  as  long,  longer  or  shorter  than  the  abdomen,  sometimes  aborted. 
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Gryllus  pennsylvanicus  Barmtister. 

I'l.ATE  V,  Figs.  6  and  7. 
Wholly  shiniog  jet  black,  covered  with  a  very  fine  grayish  pubescence  on  the 
thorax,  lq;s  and  underside  o[  body.  In  older  examples  this  pubescence  becomes 
abraded,  and  Ihe  insecl  is  then  very  glossy.  The  wing  covers  are  as  long  or 
more  or  less  shorter  than  the  body,  and  vary  in  color  from  ochraceous  brown  to 
pitchy  black.  The  hind  wings  arc  shorter,  or  as  long.  Or  extend  considerably 
beyond  the  wing  covers,  like  tail-like  projeclions.     Length,  10  to  30  mm.; 

The  above  description  includes  the  forms  known  as  Gryllus 
luctuosus  Serv.,  G.  nigra  Harris,  and  G.  negUctus  Scud. 

G.  luctuosus  is  the  form  with  the  hind  wings  projecting  like 
tails  beyond  the  wing  covers;  G.  neglecius  is  the  form  with  the 
wing  covers  as  long  or  shorter  than  the  abdomen  in  the  female 
and  as  long  as  the  abdomen  in  the  male ;  G.  nigra  is  the  form 
with  somewhat  shorter  ovipositor. 

This  insect  is  very  common  everywhere  in  this  neighborhood 
from  May  until  frost,  in  open  fields  and  woods,  under  stones, 
sticks  and  rubbish.  The  eggs  are  laid  singly  in  loose  soil,  and 
the  young  crickets  emerge  in  fourteen  days.  The  egg  is  elon- 
gated, whitish,  and  is  slightly  curved  ;  the  sides  almost  parallel. 
Length,  2  mm.  ;  width,  .75  mm.  The  young  cricket  is  pitchy 
black  with  a  whitish  longitudinal  stripe  on  the  middle  of  the 
head  ;  the  stripe  is  continuous  along  the  back  to  the  end  of  the 
body.  The  first  abdominal  segment  is  sordid  white  above  and 
below.  The  thorax  is  also  whitish  beneath.  At  the  end  of  body 
are  two  ferruginous  bristle-like  appendages  with  rather  long  hairs. 

Gryllus  abbreviatus  ServilU. 

Head,  tbonii  and  l>ody  shining  black.  The  legs  vary  from  reddish  brown 
lo  pilchy  black.  Wing  covers  fusco- testaceous,  and  as  long  or  nearly  as  long 
as  the  abdomen.  Hind  wings  shorter  than  the  wing  covets.  The  ovipositor 
of  the  female  is  very  long.      Length,  18-23  i>'n.  ;   length  of  ovipositor,  18- 

This  species  may  be  distinguished  from  the  preceding  species 
by  the  remarkable  length  of  the  ovipositor  of  the  female,  and  by 
the  great  size  of  the  head.     It  is  also  a  much  heavier  and  clumsy 
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species.  Quite  common  in  this  vicinity,  especially  in  the  sandy 
districts  of  Long  Island  and  New  Jersey.  The  insect  makes  its 
appearance  during  August  and  lasts  until  frost.  The  eggs,  as 
far  as  my  experiments  are  concerned,  do  not  emerge  before  the 
following  year.  G.  angiislus  Scudder  is  the  form  which  is  less 
clumsy  and  considerably  narrower  than  G.  abbreviatus. 

Gryllus  domesticus  Linn. 

Plate  V,  Fig,  8. 
I'nlc  brown,  with  chestnut -brown  mark[ng;s  on  the  head  and  thorax.     The 
wing  covers  extend  to  the  enti  of  the  abdomen,  and  the  hind  wings  extend 
considerably  beyond.     Lenglh,  21  mni.  :  ovipositor,  12  mm. 

This  is  the  European  House -cricket,  or  "cricket  of  the  hearth," 
whose  familiar  chirp  is  so  well  known  in  houses,  and  especially 
about  fireplaces.     In  this  vicinity  it  is  not  common. 

Neraobius  Servilte. 

Small  sized  species,  allied  to  the  genus  Cryllas.  Head  and  thorax  with 
comparatively  long  hairs :  lirst  and  second  joints  of  maxillary  palpi  minute. 
third  and  fifth  joints  of  about  equal  length,  fourth  joint  smaller.  The  venation 
of  the  wing  covers  of  the  female  differs  from  Gryllus,  the  veins  running  longi- 
tudinally, while  in  Cryllus  Ibcy  run  obliquely  from  both  sides,  thus  forming 
lozenge-shaped  spaces  between.  Hind  tibix  with  long  spines  of  unequal 
length.     Ovipositor  of  female  straight,  longer  or  shorter  than  the  abdomen. 

Nemobius  fasciatus  {De  Geer). 

Plate  V,  Fig.  9. 
Husky  brown  to  almost  piceous,  with  head  and  thora?:  hairy  ;  the  wing  covers 
and  legs  sometimes  paler.  Un  the  head  are  four  black  longitudinal  stripes. 
which  are  only  faintly  visible  in  dried  specimens.  A  black  line  also  on  each 
side  of  the  thorax,  continuous  with  a  line  of  the  same  color  along  the  sides  of 
the  wing  covers.  liody  above  black,  with  indications  o(  two  rows  of  pale 
spots.  Underside  pale  brown  with  a  broken,  blackish,  spot-like  stripe  on  each 
side.  In  the  male  the  pale  portion  of  the  underside  of  the  body  is  usually 
reduced  to  a  stripe  along  the  middle.  The  ovipositor  is  straight,  and  pointed 
obliquely  upwards,  and  is  about  as  long  as  the  hind  femora.  Spines  on  tibiae 
of  hind  legs  rather  long.  The  wing  covers  in  (he  male  are  as  long  or  almost 
as  long  as  the  abdomen,  and  in  the  female  they  are  about  half  as  long.  The 
hind  wings  are  over  iwice  the  length  of  the  wing  covers,  and  project  beyond 
like  tails.    Length,  male  and  female,  about  9-tl  mm,  ;  ovipositor.  8  mm. 
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Nemobius  fasciatus,  form  vittatus  {Harris). 
Plate  V,  Fio.  10. 
This  form  only  differs  from  faiciattu  in  having  the  hind  wings  aborted  ;  in 
color,  size  and  marking  it  is  the  same. 

The  form  vittatus  is  exceedingly  common  in  tipen  wood  and 
meadows  in  this  vicinity.  It  is  found  from  July  until  frost.  The 
iorm  fasciatus  is  quite  scarce.  The  stridulalion  of  this  species  is 
a  continuous  silvery,  drop-like  sound,  it  can  be  reproduced  by 
taking  a  silver  half-dollar  between  two  lingers  and  striking  the 
coin  with  the  edge  of  a  nickel. 

Nemobius  affinis  Beutenmiiller. 
Plate  V,  Ftc  n. 
Shining  ;  head  and  thorax  fusco-testaceous  or  wholly  piceous.  and  sparsely 
covered  with  ralher  long  hair^,  Anlennx  longer  than  the  body.  Wing  covers 
of  the  female  not  reaching  the  end  of  the  body,  and  with  a  paler  line  along  the 
angle  where  the  wing  turns  down  at  the  sides.  In  the  male  the  wing  covers 
reach  the  tip  of  the  abdomen.  Tlind  wings  absent,  I'he  abdomen  above  in 
both  sexes  is  blackish,  with  faint  traces  of  some  paler  spots ;  on  the  underside 
the  body  is  wholly  testaceous,  as  are  also  the  legs.  Anal  appendages  extend- 
ing beyond  the  ovipositor,  which  points  obliquely  upwards.  Length,  about 
6-&  mm.  :  ovipositor,  3-4  mm.  :  anal  appendages,  6.5  mm. 

Closely  allied  to  Nemaiius  fasciatus,  form  vittatus,  but  is  much 
smaller  and  more  shining.  It  also  differs  by  the  shortness  of  the 
ovipositor,  it  being  about  one-half  as  long,  and  by  having  the 
abdomen  wholly  testaceous  beneath.  The  stridulation  is  a  long, 
continuous,  soft,  rolling  whirrrrrrr.  The  insect  occurs  from 
about  the  latter  part  of  July  until  frost.  It  is  found  in  the  same 
places  as  the  preceding  species,  and  is  rather  common. 

Anaxipha  Saussure. 

Closely  allied  to  Nemahius,  but  differs  by  having  the  ovipositor  of  the  female 
sabre-like  and  curved  upwards  with  the  end  compressed.  The  anlennn:  are 
very  long,  about  five  times  as  long  as  the  body,  and  the  spines  of  hind  tibi:i; 
are  of  equal  length.  Wing  cases  of  male  almost  encasing  the  abdomen,  with 
a  round  glassy  patch  on  top  near  the  end  of  the  wing,     tlind  wings  absent. 
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Anaxipha  exig^a  {,Say). 


Head  and  thorax  testaceous  with  a  few  short  hairs,  and  the  forrner  with  three 
blacliish  lines  in  front,  connivant  at  the  nioulh  parts.  Antenna.-  very  long, 
about  tive  times  as  long  as  the  insecl.  Wing  covets  palet  [ban  the  thoraii, 
reaching  the  end  of  the  abdomen  in  the  mate  and  somewhat  shorter  in  the 
female.  Kind  wic^s  absent.  Abdomen  of  male  black ;  abdomen  of  female 
pale  testaceous  above  and  below,  black  laterally.  Ovipositor  curved,  chestnut 
brown.     Length  about  5  mm.     Ovipositor,  a  mm.     AntennEc,  »o  mm. 

This  insect  is  not  uncommon  in  this  vicinity,  and  occurs  from 
August  until  late  in  October.  It  is  most  common  during  late 
August  and  early  September.  It  lives  mostly  on  bushes,  rarely 
on  the  ground,  and  especially  on  bushes  growing  in  salt  meadows. 
According  to  Mr.  Davis  it  clings  to  the  stems  from  six  inches  to 
a  foot  above  the  ground,  and  its  song  has  a  particularly  silvery 
tone. 

Phylloscirtus  GuMn. 

Small  sized.  l^Iead  broader  than  the  thorax  :  eyes  prominent  and  protruding. 
Antenna;  long,  hair-like  ;  ocelli  absent ;  last  joint  of  maxillary  palpi  exceedingly 
broad,  spoon-like  ;  last  joint  of  labial  palpi  similar  but  very  much  smaller  ; 
thorax  longer  than  broad  ;  abdomen  almost  entirely  encased  by  the  wing  covers  ; 
hind  wing  present  or  wanting  ;  wing  covers  of  female  with  parallel  longitudinal 
veins  ;  ovipositor  sabre-like,  short,  and  curved  upwards :  sides  of  wing  cases 
of  male  bent  obliquely  downwards  ;  hind  legs  graceful,  with  weak  spines  on 
the  tibiu.-. 

The  species  of  this  genus  somewhat  resemble  small  Cicindelas, 
and  may  be  at  once  recognized  by  the  very  broad  spoon-like 
joints  of  the  palpi. 

Phylloscirtus  pulchellus  (Uhler). 

Plate  V,  Fig.  16. 
Head  and  thorax  bright  crimson  red,  the  latter  with  the  lateral  margins  nar- 
rowly bordered  with  white  :  palpi  black  ;  antenme  much  longer  than  the  body. 
black  at  base,  then  whitish  for  some  distance,  then  again  blackish  to  the  tip. 
Abdomen  shining  jet  black :  wing  covets  chestnut  brown  or  almost  black. 
Legs  yellowish.     Length,  7  mm. 

Rather  scarce  in  this  vicinity.  It  is  found  on  shrubs  and  limbs 
of  trees,  during  September  and  October. 
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Aptthus  agitator  UhUr. 

It  is  possible  that  this  insect  may  be  found  in  the  vicinity  of 

New  York  City.     It  Is  a  southern  species,  and  may  be  looked  for 

in  southern    New  Jersey.      It  inhabits   grape  vines    and  dense 

shrubbery,  and  is  found  fully  developed  in  September. 

Orocharis  saltator  UhUr. 
Like  the  preceding,  this  is  also  a  southern  species,  and  pfossibly 
may  occur  here.     It  also  inhabits  shrubbery  and  trees. 

(Ecanthus  ServilU. 
Thorax  elongated,  narrow,  sides  deHexed,  anterior  portion  somewhat  nar- 
rower than  the  posterior  portion.      Antenncc  aboul  twice  as  long  as  the  body. 
If  ind  le^  long  and  slender,  with  weak  spines  on  the  tibix.     Wings  of  female 
wrapped  around  the  body.     Wing  covers  of  male  flattened  and  transparent. 

The  members  of  this  genus  may  be  easily  known  by  their  nar- 
row and  slender  hind  legs  and  structure  of  the  wings. 

CEcanthus  niveus  {De  G(er). 

Plate  V,  Fics.  iz  ani)  13. 

Wholly  pale,  whitish  green  with  two   slightly  elevated  black  dots  on    the 

underside  of  aich  antenna,  one  on   the  lirst  and   one  on  the  second   joint. 

Top  of  head  and  first  joint  o(  anlenn.-p  usually  pale  yellowish 

brown.    Tip  of  ovipositor  of  the  female  black.     Wing  covers 

almost  twice  as  long  as  the  abdomen  ;  hind  wings  as  long  as 

the  upper.    Average  length,  from  head  to  tlpof  wings.  i6mni. ; 

.  ,  body,  II  mm. ;  width  of  male  wing  covers,  6  mm.  ;  female, 

Very  abundant  during  August  and  September  in 
gardens  and  open  woods,  on  vines  and  trees.  The 
stridulation  of  this  insect  is  very  shrill  and  only 
heard  at  night,  but  sometimes  also  on  cloudy 
days  and  in  dark  places  in  the  shrubbery,  when  the  song  is 
cjuite  faint. 

The  stridulation  is  a  continuous,  pulsating,  equally  sustained 
trrr-reee-trri-reee,  etc. ;  it  has  also  been  described  as  a  pulsating 
sound  like  re-teat,  re-teat,  or  a-beat,  a-beirl. 
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(Ecantbus  angustipennis  Fitch. 

Wholly  pale  greenish  white  ;  wings  iransparenl  and  sometimes  with  a  pale 
yellowish- brown  patch  on  top  of  the  head.  Antenna:  with  two  elevated  black 
marks  on  the  underside,  the  one  on  the  first  joint  hooked  at 
the  base,  with  the  hook  turned  inward  and  the  mark  on  the 
second  joint  oblong.  Average  length  from  head  to  tip  of  wing 
covers.  14  mm.  ;  body,  10  mm.  ;  width,  3.5  mm. 

/  fl      \  This    species  is    not  as   common  as   CE.  nireus. 

\j       \  It  inhabits  the  higher  parts  of  different  kinds  of 

forest  and  fruit  trees.  The  stridulalion  is  very 
different  from  fE.  niveus.  It  is  a  faint,  continuous 
reeeeeei,  lasting  about  five  seconds,  and  tenninating 
abruptly,  with  an  equal  interval  of  rest.  Usually 
sings  at  night  only,  but  sometimes  also  late  in  the 
afternoon  in  shady  places,  and  on  cloudy  days.  The  insect  may 
be  readily  separated  from  niveus  by  the  much  narrower  wing 
covers  and  the  different  shaped  marks  on  the  basal  joint  of  the 
antennae.     Found  from  August  until  the  colder  weather  sets  in. 
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(Ecantbus  nigricornis  iValker. 

Yellowish  green,  with  three  more  or  less  distinct  black,  longitudinal  stripes 

on  the  head  and  thorax,  which  are  sometimes  entirely  black.     The  legs  are 

yellowish  with  a  blackish  linge.  or  entirely  black.    Underside 

I 1  ol  body  black  ;  upperside  yellowish  green.     Anlennx  black 

I  ^ui  ^''^  ^''"'  '''^^'^  '""^^  "^  "^'^  ^^^^  "*"'  J'^"'^'    "^^^  inner- 

(  9Vl  "'°^1  TaaT\i  on  the  lirst  joint  about  twice  the  length  of  the 

^^^^^^  outer,  and  nearly  always  confluent  at  the  upper  ends.     On 

/^f^^A  the  second   joints  the  marks  are   more  equal.      In  many 

/  ^K  ^^1  individuals  the  antennic  are  entirely  black  ;  then  the  marks 

I  ^B           I  are  not  discernible.     Hind  wings  extending  more  or  less 

\^f  beyond  the  wing  covers.     Average  length  (rom  head  to  lip 

\ L^      of  wing  covers,  15  mm.  ;  body,  It  mm.  ;  width,  male,  4.5 

ioinis'ot=nKniI'™f  Our  most  common  species  in  this  vicinity. 
IE.  HigTia>rnH.  j^  j^  found  from  the  latter   part   of    July  until 

frost,  along  roadsides  and  in  open  fields  on  low  bushes.  The 
stridulation  is  a  very  shrill,  continuous  whirrr,  often  lasting 
several    minutes.    It  sings  in  the  holiest  sunshine  and  by  night. 
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<EcailthuS  4-punCtatuS  Beutenmiiller. 

Wholly  pale  yellowish  green,  with  the  antennn;  fuscous  ; 
basal  joints  yellowish  green  with  iwo  black  marks  on  the 
underside  of  each  of  the  first  and  second  joints.  The  marks 
are  similar  to  those  of  <E.  nigriiarnii,  but  are  not  united 
on  the  Hrst  joint  as  is  usually  the  case  in  nigrUernis.  The 
wings  protrude  more  or  less  beyond  the  wing  covers. 
Size  about  the  same  as  IE.  mgrieornis. 

Found  in  the  same  localities  with  iE.  nigricornis, 
UndJ^diof  bMii  ^^^  '^  '^  possible  that  it  may  be  a  form  of  that 
m'^  ^/ir!^"/2^     species. 

OBcanthus  pini  Beutenmulkr. 

Head  and  antenna:  testaceous,  the  latter  becoming  darker  towards  the  tip ; 
first  two  joints  with   four  black  marks  :  the  inner  mark  on  the   lirsl   joint 
long  and  straight,  the  outer  oblique  ;  those  on  the  second 
I  ^im\  joint  parallel  ;  eyes  black  ;  thorax  testaceous  with  a  longi- 

/  BBI  tudina]  line  on  each  side  above  ;  anterior  pairs  of  legs  tes- 

I  '  taccous  ;   posterior   femora  green,    tibia.'  testaceous ;    body 

beneath  black  with  the  sides  yellowish  green  :  body  above 
blackish  with  a  green  stripe  along  the  back  ;  elytra  trans- 
parent, with  grass-green  veins  ;  hind  wing  slightly  protrud- 
ing beyond  the  elytra ;  veins  also  green. 
The  Female  is  somewhat  paler  than  the  male,  and  the 
Pia.  6.  wings  extend  a  little  more  twyond  the  elytra  ;  ovipositor  dark 

i.iMitioniniennlBol      testaceous,  tip  black.     Average  length  from  head  to  tip  of 
lE.fini.  wing  covers,  14  mm.  ;  body,  13  mm.  ;  width,  4.5  mm. 

Somewhat  resembles  (E.  mgricornis,  but  may  be  readily  distin- 
guished from  it  by  the  grass-green  color  of  the  wings  and  the 
testaceous  head  and  thorax,  and  marks  on  basal  joints  of  the  anten- 
nae. This  insect  lives  only  on  pine  trees,  and  usually  on  the  high 
branches.  Its  song  is  a  continuous,  soft  and  metallic  reeeeeeeeee, 
with  numerous  undulations.  When  many  individuals  are  heard 
together,  their  stridulations  sound  not  unlike  the  jingling  of 
sleigh-bells  at  a  distance. 

Has  been  found  by  me  in  Windham  Co.,  Conn.,  and  it  is  not 
unlikely  that  the  insect  also  occurs  in  this  vicinity.  It  should  be 
looked  for  in  the  pine  districts. 
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CEcanthus  latipennis  Riley. 

Pale  yellowish  green,  with  the  wing  covers  very  much  broader  in  the  male 
than  in  any  other  species  of  [he  genus.  The  antennn;  are  destitute  of  black 
marks  on  the  underside  of  the  lirst  two  joints,  which  are  characteristic  of  the 
other  species  of  (Ecanthus.  The  basal  joints  of  the  antenniu  and  top  of  head 
are  of  a  distinct  pink  color.  The  wing  covers  extend  considerably  beyond  the 
abdomen,  and  the  wings  in  ihe  male  are  much  shorter  than  the  wing  covers, 
and  in  the  female  about  as  long.  Average  length  from  head  to  tip  of  wing 
covers  of  male  16  to  ig  mm.  ;  width  of  wing  covcre,  7-8  mm.  ;  female,  14-17 
mm.  ;  width,  3-4  mm. 

Quite  scarce  in  this  vicinity,  but  not  uncommon  in  certain 
localities  on  Staten  Island.  The  insect  lives  on  low  plants,  in 
damp  places.  The  stridulation  is  a  shallow,  continuous  trill  last- 
ing for  some  time,  with  indefinite  intervals  of  rest.  Sings  late 
in  the  afternoon  and  by  night.  Found  during  September  and 
October.  Easily  distinguished  from  the  other  species  by  the  pink 
color  of  the  basal  joints  of  the  antenns  and  top  of  head. 

Xabea  Walker. 
Body  smooth,  shining,  slender ;  head  broader  than  the  thoran  ;  antenn.T  with 
a  rather  short  tubercle  on  the  underside  of  Ihe  basat  joint :  hrst  and  second 
joints  of  the  maxillary  palpi  cylindrical,  minute  ;  third  joint  very  long  and  slen- 
der ;  fourth  joint  much  smaller  ihan  the  second,  clavale  ;  iifth  joint  lon)^r  than 
the  third,  straight  on  one  side  and  swollen  on  Ihe  other,  apex  oblique  ;  thorax 
long,  sides  parallel :  wing  almost  twice  as  long  as  the  wing  covers  ;  legs 
pubescent  ;  hind  libix  without  spines.  In  form  and  general  appearance  this 
genus  very  much  resembles  (Eianlkus,  but  ditlers  in  having  Ihe  hind  llhi^- 
unarmed,  different  palpi,  and  long  bind  wings. 

Xabea  bipunctatus  (^De  Geer). 
Plate  V.  Fio.  14. 
Pale  pinkish  brown,  with  two  rather  targe  blackish  spots  on  each  of  Ihe  upper 
wings  in  the  female.  The  hind  wings  very  long  and  extend  much  beyond  the 
upper  wings,  and  have  a  decided  opalescent  hue  when  expanded.  The  legs  are 
pale  with  a  pinkish  hue.  In  the  male  the  dark  spots  on  the  upper  wings  are 
absent.  Length  to  tip  of  wing  covers  about  17  mm.:  body  about  13  mm.; 
width  about  5  mm.;  female.  4  mm. 

Easily  recognized  by  its  pinkish-brown  color  and  the  dark 
spots  on  the  wing  cases  in  the  female. 


^yGoo'^lc 


^■'r  \ 


1894.]     BeuienmuUer,  Descriptive  Catalogue  of  Orthoptera.      273 


Synopsis  of  Species  of  Gryllida. 

Tridactrlus. 
Antenna;  shorter  than  body,  antarior  tibia:  llaltened  and  armed  with  teeth. 

Small  species  :  glossy  bUck,  sometimes  marked  with  red. . .  T.  terminalis. 
Girllotalpft. 
Antennx  shorter  than  body  ;  anterior  tibue  flat,  anned  with  teeth  and  a 
movable,  claw-like  organ  outside. 
Larfe  species  :  brown,  covered  with  short  hairs. 

Wing  covers  less  than  half  the  length  o(  abdomen  :   wings 

extending  a  little  beyond  wing  covers (7.  borfalis. 

Wing  covers  more  than  hall  the  length  of  abdomen  ;  hind  wings 

very  long G.  Columbia. 

GrjWa*. 
.Antennae  longer  than  the  body  ;  wing  covers  abruptly  bent  down  at  sides. 
Htack.  wing  covers  sometimes  brown  :  ovipositor,  12-15  mm.  long. 
Hind  wings  short  ;  wing  covers  as  long  as  the  abdomen, 

C.  ptnnsylvanicut. 
Hind  wings  extending  beyond  the  wing  covers,  like  tads, 

form  ItictuBsvs. 
Wing  covers  shorter  than  the  abdomen  in  the  female,  hind  wings 

abbreviated     .    , form  ntglecttii. 

Ovipositor  rather  short form  ni^ra. 

Wing  covers  always  testaceous. 

Form  robust ;   hind  femora  usually  ferrugineous  ;   ovipositor. 

i8-ai  mm.  long G.  aiirevialHs. 

Much  more  slender  than  aitrtvialus. .......    . .  form  angusttit. 

Pale  testaceous,  head  and  thorax  with  chestnut-brown  markings, 

G.  domrsfutis. 

Nemobiu*. 
Small  species,  allied  to  Cryllui ;  with  rather  long  hairs  ;  bind  tibi.t?  with 
unequal  spines. 
Underside  of  abdomen  with  a  testaceous  stripe  along  the  middle  : 
ovipositor  very  long. 
Hind  wings  extending  beyond  the  wing  covers  like  tails,  A',  fasrialus. 

Hind  wing  aborted form  vittalut. 

Underside  wholly  testaceous  beneath  ;  ovipositor  short A',  affinis. 

Anaxipha. 
^mall  Kize  ;  antennae  exceedingly  long  ;  spines  of  hind  tibi:e  equal  in 
length  ;  ovipositor  sabre-likc. 

Wholly  pale  testaceous  ;  abdomen  black  beneath A.  txif^a. 

Phylloscirtus. 
Head   broader  than  thorax  ;    last  joints  of  palpi  enlarged,  spoon-like. 

Head  and  thorax  crimson  red P.  pukhellns. 

KE,  canthuB. 
Hind  leg  slender,  tibix  with  weak  spines. 

Antenna  with  one  black  mark  on  the  two  basal  joints  : 

Wing  covers  broad  :  marks  on  antennte  in  shape  of  small  dots. 


Wi[^  covers  narrow  ;  mark  on  first  joint  of  antennn^  long  and 

hooked  at  base  ;  mark  on  second  joint  oblong,  Ui.  angustipenn 
Antennae  with  two  black  marks  on  the  first  two  basal  joints  i 

Head,  thorax,  legs  and  antenna;  usually  black  :  marks  on  Rrst 
joint  of  antenna  generally  connected  at  apex. . . .  (£.  nigricorn 
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Wholly  pale  greenish  white,  transluscent ;   marks  a 

elongate,  parallel,  distinct (£,.  4-fiuHctaltis. 

Head,  thorax  and  legs  testaceous  ;   hiad  femora,  veins  of  wings 
grass-green  ;  inner  marks  on  liral  joints  ol  anlenn.-c  straight, 

the  ouler  oblique  ;  on  second  joint,  parallel <E.  pini. 

Antennn;  without  marks  on  underside  of  first  two  joints. 

Wing  covers  very  broad  ;   head  and  basal  joints  of  antenna 

pink (E.  taliptanii. 

Xabea. 
Hind  legs  slender,  tibiie  without  spines. 

Pinkish  brown  ;  (irsi  joint  of  antennnr  tuberculate  beneath, 

X.  bipHtielaltis. 

LOCUSTID^.— Grasshoppers. 

The  species  of  this  family,  found  in  this  vicinity,  are  divided 
into  five  subfamilies,  which  may  be  separated  by  the  following 
characters  : 

Prosiemum  without  spines. 

Wing  covers  broad  ;   hind  wings  longer  than  wing  covers  ;   vertex 

not  elongated  into  a  cone  or  tubercle Phankroptebin**. 

Prostemum  with  long  slender  spines. 

Wing  covers  and  wings  very  broad  ;  concave Pseuihu-hvllin*:, 

Wing  covers  narrow,  tapering  towards  the  apex,  shorter  than  the 
hind  wings  ;  head  with  a  blunt  tubercle  or  prominent  cone, 

CONOCEPHAI.IN,*:. 

Wings  and  wing  covers  rudimentary. 

I'ranolum  extending  over  the  first  abdominal  segment ;  prosiemum 

with  spines Dectil-|[iin,c. 

Wings  and  wing  covers  absent. 

PronoEum  not  extending  over  the  first  abdominal  segment  :   pros- 
iemum without  spines Sthnoi-ki.matin.*:. 

PHANEROPTERiN/«. 
Scudderia  Stat. 

i{ead  oval :  eyes  round  and  protruding,  vertex  pinched  ;  antenn:<^  longer 
than  the  wings,  first  joint  cylindrical,  stout ;  second  joint  smaller,  remaining 
joints  hair-like.  Thorax  longer  than  broad,  narrower  in  front  than  behind  ; 
lateral  carina  sharply  defined.  Wing  covers  shorter  than  the  wings  and  nearly 
of  equal  width  throughout,  apex  rounded.  Hind  legs  very  long  and  slender. 
Male  with  the  anal  plates  provided  with  two  curved  spines,  the  one  from  the 
supra-anal  plate  curved  downward  and  notched  al  the  end,  and  (he  one  from  the 
subanal  curving  upwards  and  grooved  above.  Female  with  the  ovipositor 
short,  broad,  flat  and   turned   upwards,  with   the  apical   portion  very  finely 


The  species  of  this  genus  may  be  known  by  their  narrow  wing 
covers  and  the  singular  anal  processes  of  the  male. 
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Scudderia  curvicauda  (De  Geer). 

Plate  Vri,  Fins.  5  and  6. 

Win^  coven,  leg^  and  thorax  pale  grass  green  :  head  and  underside  of  body 

paler  ;  pronotum  much  longer  Ihan  broad,  narrower  in  front  than  behind,  and 

with  a  yellow  line  along  the  lateral  carina.     The  notch  of  the  supra-anal  spine 

is  square,  with  a  minute  median  tooth,  the  lateral   parts  of  the  notch  com- 

Mtasvreminis. — Length  of  body,  33-35  m™-  1  wing  covers,  33-37  ;  pos- 
terior femora.  35-17  mm. 

Common  everywhere  in  this  vicinity  from  August  until  lale  in 
the  fall.  The  insect  may  be  found  clinging  10  tall  grasses,  weeds 
and  low  bushes  in  meadows,  especially  in  damp  places. 

Scudderia  furculata  Brunner. 

Very  much  resembles  the  preceding  species,  but  may  be  separated  from  il  by 
the  notch  of  the  supra-anal  spine  of  the  male  being  acute  and  the  sides  of 
notch  rounded,  flattened  at  the  end  and  compressed  beneath  into  a  small  flat 
process.  The  female  is  very  difKcult  to  separate,  but  lacks  the  black  color  at 
the  basal  fold  of  the  ovipositor. 

Measartments. — Male  :  Length  of  body,  20-33  tntn.  ;  wing  covers,  34-3S 
mm. ;  posterior  femora.  34-30  mm.  Female  :  I..ength  ol  body,  33  mm,  ;  wing 
covers,  34  mm.  ;  posterior  femora,  37  mm. 

Found  in  the  same  localities  as  S.  (iirrieauiia,  from  August 
until  late  in  fall.     Not  common. 

Scudderia  furcata  Brunner. 

Grass  green  ;  wing  cover  narrow  and  of  equal  width  throughout,  apex 
rounded  ;  lateral  carina  of  pronotum  without  trace  of  a  yellow  line.  The 
notch  of  the  supra-anal  spine  of  the  male  is  very  deep,  and  the  lateral  pieces  very 
much  swollen. 

Mfasnremenls. — Male  :  Length  of  body,  16  mm.  ;  wing  covers,  31  mm.  ; 
posterior  femora,  33  mm.  ;  pronotum,  5  mm.  ;  width  of  wing  covers,  6  mm. 
Female :  L.ength  of  body,  30  mm.  ;  wing  covers,  30  mm.  ;  posterior  femora, 
33  mm.  ;  ovipositor,  5  mm. 

Very  common  from  early  in  August  until  late  in  fall.  Found 
on  low  hushes  and  grasses,  especially  in  damp  meadows  and  road- 
sides. 


^yGoo.'^lc 


2^6     Bulletin  American  Museum  of  Natural  History.     [Vol.  VI. 


Scudderia  ang^stifolia  (Harris). 

Very  closely  allied  to  the  preceding  species,  but  somewhat  smaller,  and  has 
the  hind  femora  shorter,  and  the  wing  covers  narrower  ;  (here  is  also  a  disliiicl 
yellow  line  along  (he  lateral  carina  of  Che  pronotum.  In  color  il  is  the  same 
as  -S".  furiala. 

Measurtmenls. — Male:  length  of  body,  14-15  mm.;  wing  covere.  35-26 
mm,  ;  pronotum,  4  mm.  ;  posterior  femora,  19-20  mm.  Female ;  Length  of 
body,  19-ii  mm. ;  wing  covers,  25  mm.  ;  ovipositor,  5.5  mm. 

Common  in  the  same  localities  as  the  preceding  species. 
August  until  late  in  fall. 

Scudderia  fasciata  BevtenmUlter. 

TIead  ^een,  with  a  while  line  on  the  face,  and  al  the  sides  a  yellowish  mark : 
basal  joint  of  antenox  green,  following  joints  dark  testaceous,  becoming  darker 
towards  ihe  apex  :  pronotum  dark  grass  green,  paler  al  the  sides,  and  a  rather 
broad  yellow  stripe  along  the  laieral  carina  ;  wing  covers  dark  grass  green  with 
a  pale  yellowish  brown  shade  along  the  inner  (dorsal)  margin,  preceded  by  a 
blackish  line  running  from  Ihe  base  of  the  wing  to  the  apex;  another  blackish 
line  runs  along  the  costal  vein  ;  hind  wings  transparent,  veins  green  and  a 
dark  green  apical  patch  shaded  with  blackish  ;  sides  of  abdomen  green,  above 
purplish  ;  underside  with  a  white  and  purplish  stripe  on  each  side,  and  green 
along  the  middle  ;  tip  of  anal  spines  of  the  male  and  ovipositor  of  female 
reddish  brown  ;  anterior  legs  green,  femora  testaceous  al  the  base  ;  middle 
legs  entirely  green  ;  hind  legs  green,  with  the  femora  marked  with  black  out- 
side ;  tibix  with  black  spines  ;  tarsi  of  all  the  l^s  purplish  brown. 

Measurements. — Male  :  Length  of  body,  iS  mm.  ;  pronotum,  4  ram.  ;  pos- 
terior femora,  18  mm.  ;  wing  covers,  35  mm.  ;  espanse,  61  mm.  Female  : 
Length  of  body,  31  mm.  ;  pronotum,  4  mm.  ;  posterior  femora,  17  mm,  ;  wing 
covers,  31-23  mm. ;  expanse,  50  mm. 

This  species  occurs  on  pine  trees,  and  in  color  very  much 
assimilates  to  the  leaves  of  this  tree.  It  has  been  found  in  Con- 
necticut and  near  Ithaca,  N.  Y. 

Scudderia  pistUlata  Brunner. 

Apex  of  vertex  concave  ;  pronotum  narrower  in  front  than  behind  ;  wing 
covers  very  broad,  wider  at  the  middle  than  at  the  base  and  apex,  with  radiating 
veins;  anterior  margin  curved,  inner  margin  quite  straight,  apex  rounded; 
supra-anal  process  notched  at  the  apex,  with  short,  rounded  lobes  ;  ^banal 
process  extending  a  lillle  Iwyond  the  upper  process. 
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Miasurements, — Male:  Length  of  body,  16-20  ram.  ;  wing  covers,  I9-31 
ram.  :  posterior  femora.  21-33  aixti.  Fetnile  :  Length  of  body,  l8-zo  mm.  ; 
wing  covere,  27-30  ram.  :  posterior  femora,  ai-13  mm. 

This  species  may  be  easily  recognized  by  the  broad  wing  covers. 
It  is  found  in  the  same  localities  as  S.  curvicauda,  but  is  rare. 
August  and  September. 

Scuddeiia  tnincata  Beutenmullcr. 

.Somewhat  resembles  S.  pistitlala,  but  is  mucb  smaller,  the  wings  are  nar- 
rower and  almost  of  equal  width,  wilh  the  anterior  margin  curved  and  the  inner 
margin  soraewhat  concave,  apex  rounded  ;  eyes  protruding  and  larger  Ihan 
those  of  S.  pistillata  ;  pronotum  narrower  in  front  than  behind,  soraewhal 
concave  ;  supra-anal  plate  of  male  with  no  elongated  spine,  but  is  abruptly 
poinled  wilh  ihe  apcn  truncate  and  minutely  notched.  The  subanal  process  is 
long  and  slender,  suddenly  turned  upwards,  and  much  less  curved  than  Ihat  of 
S.  phtillala. 

Miasurtniiitli. — Male  :  Len^h  of  body.  15  ram,  :  wing  covers,  z6  mm.  ; 
posterior  femora.  19  mm. 

Very  rare  in  this  neighborhood,      i'aken  at  Vineland,  N.  J. 

Amblycorypha  Stat. 

Head  with  the  vertex  flat  ;  eyes  elliptical  or  oblong  oval ;  aniennie  thread- 
like, lirst  joint  large  and  thick,  second  joint  but  slightly  smaller,  third  joint 
slender.  Wing  covers  broad  and  rounded  at  the  tip.  Male  wilh  the  supra-anat 
plate  truncate  ;  subanal  plate  short  and  broad  at  base,  narrower  at  apex,  wilh  a 
deep  triangular  notch,  each  tip  wilh  a  short  blunl  spine-like  process.  Female 
with  a  long,  flat,  curved  ovipositor,  deeply  serrated  towards  the  end. 

Easily  recognized  by  the  broad  oblong  rounded  wing  covers. 
Amblycorypha  rotundifolia  (Scudder). 

Plate  VI,  Kic.  a. 

Wing  covers  oblong  oval,  pale  pea-green,  body  somewhal  paler  ;  hind  wings 
transparent,  wilh  [he  veins  and  apical  patch  green  ;  posterior  femora  with  four 
or  live  small  spines  and  reaching  to  Ihe  tip  of  the  wing  covers  ;  ovipositor  of 
female  strongly  curved  upwards  and  strongly  serrated  at  the  apical  portion. 

McasuremtHts. — Length  of  body,  about  ao  mm.  ;  wing  covers,  27  mm,  ; 
posterior  (emora,  23  mm. 

Common  in  this  vicinity  from  the  latter  part  of  July  until  late 
in  September.  It  inhabits  thickets,  or  is  found  on  bushes  and 
shrubbery  in  open  places. 
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Amblycorypha  oblongifolia  {Dr  Gecr). 

Allied  to  A.  relunHifolia.  but  is  longer  and  broader.  The  wing  covers 
extend  beyond  the  poslerior  femora,  and  the  anterior  portion  of  ihc  thorax  is 
considerably  narrower  than  the  posterior.  Color  pale  pea-green,  sometimes 
wholly  rose  color.    I.ower  carina  of  poslerior  femora  with  about  ten  strong  teeth. 

Meaturtmtnts. — Length  of  body,  3i  mm.  ;  wing  covers,  about  38  mm.  ;  pos- 
lerior femora,  30  mm.     Expanse  of  wings,  7s  to  8;  mm. 

Rather  common  In  this  neighborhood  during  August  and  Sep- 
tember until  frost.  Found  in  similar  places  with  the  preceding 
species.  Instead  of  being  green,  this  insect  is  itome times 
entirely  rose  colored. 

Microcentrum  Scudder. 
Ijirger  and  stouter  than  Amblycorypha.  Vertex  of  head  with  a  Iransvcrse 
furrow  ;  eyes  oval,  prominent ;  pronotum  a  little  longer  than  broad,  anterior 
portion  slightly  narrower,  lateral  carina  sharp.  Wing  covers  broad,  and  gradu- 
ally sloping  from  the  middle  towards  the  apex,  which  is  rounded  and  quite 
pointed,  thus  making  the  outer  portion  of  the  wing  covers,  beyond  the  middle, 
somewhat  triangular.  Hind  femora  about  half  as  long  as  the  wing  covers. 
Supra-anal  plate  triangular.  .Subanal  plate  of  male  forked  at  the  lip,  similar  to 
that  of  Amblycorypha.  Ovipositor  of  female  quite  short,  broad  and  abruptly 
curved  upwards,  blunl  at  the  tip. 

Microcentrum  taurifolium  (Linn.). 

Plate  VI,  Fm.  3. 

Wing  covers  grass  green,  with  the  venation  conspicuously  marked,  extreme 

anterior  edge  light  brown  ;  hind  wings  transparent,  with  green  veins :  body 

light  green  or  clay  colored. 

Measurements. — Length  of  body,  a8  mm.  :  pronotum,  6  mm.  ;  wing  covers. 
46  mm.  :  posterior  femora,  26  mm.  ;  width  of  wing  covers,  14  mm.  :  pronotum, 
J. 5  mm.  ;  expanse  of  wings,  95  mm. 

Quite  rare  in  this  vicinity,  but  more  common  in  the  Southern 
States.  It  may  be  easily  recognized  by  its  large  size  and  leaf-like 
resemblance  of  the  wing  covers,  especially  when  the  wings  are 
closed.  It  may  also  be  known  by  its  short  posterior  femora  and 
tibite,  which  in  the  two  preceding  species  are  much  longer.  The 
eggs  are  gray,  oval  and  very  flat,  and  laid  on  the  edge  of  a  leaf 
in  single  or  double  chain-like  rows,  the  edges  of  the  eggs  over- 
lapping one  another. 
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PSEUDOPHYLLIN^. 
Cyrtophyllus  Burmeister. 
Head  large  and  stout ;  eyes  hemispherical  and  comparatively  small  ;  vertex 
spine-like  :  anlenn?e  almost  twice  as  long  as  the  wint(s  :  pronotum  as  broad  as 
long  OD  top  with  two  transverse  furrows  ;  lateral  carina  well  rounded,  lobes  of 
sides  parallel,  with  angles  acutely  rounded  ;  wings  concave :  wing  covers  longer 
than  the  hind  wings,  a  little  more  than  twice  as  long  as  broad,  and  of  almost 
equal  width,  with  the  apex  obtusely  rounded.  Anterior  pairs  of  legs  long  and 
rather  stout,  and  well  adapted  for  climbing  ;  hind  legs  almost  twice  the  length 
and  also  stout.  Supra-anal  plate  longer  than  broad,  and  bluntly  rounded  at  the 
lip  :  subanal  plate  of  male  very  long,  paddle-shaped,  and  grooved  on  the  upper 
side  ;  ovipositor  of  female  quite  long  and  curved  upwards  beyond  the  middle. 

Cyrtophyllus  concavus  {Harris). 
Plate  VI,  Fig.  i. 
Wing  covers  and  thorax  bright  green  ;  head,  legs  and  body  much  paler  :  hind 
wings  transparent.      When  the  insett  is  at   rest  the  wing  covers  curve  around 
the  body,  so  that  their  edges  touch  above  and  beneath  ;  pronotum  roughly  punc- 
tured and  somewhat  wrinkled  ;  head  smooth. 

MrasKreiatnts. — Length  of  body.  30-35  mm.  ;  wing  covers.  33-36  mm.  ; 
posterior  femora,  ig-zi  mm. 

This  is  the  well-known  Katydid.  It  may  be  readily  known  by 
its  robust  form  and  broad,  concave  wings.  The  insect  is  arboreal 
in  habit,  living  on  the  branches  in  the  den:ie  foliage  of  the  tops 
of  trees.  Common  in  this  neighborhood  during  August  and 
September  until  the  colder  weather. 

CONOCEPHALIN/E. 
Conocephalus  StrvUk. 

Head  with  the  vertex  more  or  less  prolonged  forward  and  upward  into  a 
cone,  with  a  pointed  tooth  beneath  :  face  very  oblique  ;  pronotum  Hat.  narrower 
in  front  than  behind  :  lateral  carina  quite  sharp,  lobes  of  side  curving  obliquely 
backwards  in  front  and  well  rounded  behind.  Wing  covers  narrow,  broader 
at  the  base  than  the  apex.  Hind  wings  long  and  quite  narrow,  Cerci  of  male 
swollen,  curi'ed  innrards  and  toothed.   Ovipositor  of  female  very  long  and  straight. 

The  species  of  this  genus  are  readily  known  by  having  the 
vertex  prolonged  into  acone-like  process,  and  by  the  narrow  wings. 
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Conocephalus  robustus  Seudder. 

Plate  VI.  Fiu.  g. 

Wholly  bright  green  or  pale  bmwn,  with  the  wing  covers  sometimes  sparsely 
speckled  with  black.  Cone  of  vertex  pronounced  and  obtusely  rounded  at  Ihc 
apex,  entirely  green  or  with  a  slight  (ouch  of  black  at  the  apex,  beneath  ;  the 
tooth  before  the  middle  small  and  blunt ;  pronoCum  with  a  yellow  stripe  along 
the  lateral  carina  and  running  along  the  head  to  the  apei  of  the  cone.  Wing 
covers  extending  considerably  beyond  the  posterior  femora,  quite  broad  at  base 
in  the  male,  with  the  singing  apparatus  well  developed.  The  wing  covers  of 
the  female  are  narrower,  and  the  ovipositor  somewhat  longer  than  the  posterior 
femora.    Hind  wings  of  both  sexes  almost  as  long  as  the  wing  covers. 

Meastiremenls. — Male :  Length  of  body.  30  mm.  ;  wing  covers.  46  mm.  ; 
posterior  femora,  34  rom,  ;  expanse,  96  mm.  Female  :  Length  of  body.  35 
.mm.  ;  wing  covers,  48  mm.  ;  posterior  femora,  a;  mm.  ;  ovipositor,  16  mm.  ; 
expanse,  96  mm. 

This  insect  is  very  common  in  this  vicinity,  especially  in  the 
salt  meadows  of  Long  Island,  Staten  Island  and  New  Jersey, 
amongst  the  tall  grasses  and  rushes.  Its  song  is  exceedingly  loud 
and  shrill,  and  can  be  heard  at  a  considerable  distance  ;  when 
the  insect  is  near  the  sound  is  quite  deafening.  It  is  a  continu- 
ous bzzzzssze,  increasing  and  decreasing  in  volume.  It  somewhat 
resembles  the  songof  the  Harvest-fly  {Cicada  eatiieularis).  August 
and  September. 

Conocephalus  exiliscanorus  Duvis. 

Plate  VII,  Fius.  i  and  a. 

Very  much  resembles  C.  rebuslus,  but  may  be  distinguished  from  it  by 
the  very  long,  sharp  cone  on  the  bead,  which  projects  upwards  ;  the  under- 
side of  the  cone  is  shining  black  from  the  sharp-pointed  tooth  near  the  base  to 
the  apex.  The  wings  are  shorter  than  in  C.  rabuslus,  but  are  equally  as  broad. 
The  ovipositor  of  the  female  is  much  longer  than  the  posterior  femora,  while  In 
C  robustvs  it  is  about  as  long.  The  tooth  on  the  underside  of  the  cone  of  the 
head  is  also  sharper  and  more  prominent,  and  the  head  Is  longer  and  broader. 

Measurement!. — Male :  Length  of  body,  34  mm.  ;  wing  covers,  39  mm.  ; 
posterior  femora,  33  mm.  ;  expanse,  85  mm.  Female  :  Length  of  body.  40 
mm.  :  wing  covers,  43  mm.  ;  posterior  femora.  33  mm.  \  ovipositor,  38  mm.  ; 
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Found  from  the  latter  part  of  July  until  cold  weather  in  the 
salt  marshes  and  meadows  of  Staten  Island.  Its  song  is  very 
different  from  that  of  C  robuslus,  instead  of  the  loud,  shrill  buzit, 
it  is  much  slower,  being  a  continuous  shrill  a-zif — a-zip—a-tip,  or 
iit-zil-zit,  etc.    Sings  late  in  the  afternoon  and  at  night. 

Conocephalus  ensiger  Harris. 

Plate  VI,  Kio.  8. 

Much  smaller  and  more  gjaceful  than  the  two  preceding;  species.  The  eone 
on  th«  head  is  similar  to  Ihat  o(  robuslus^  but  has  a  black  line  on  each  side 
beneath,  running  from  about  the  middle  of  the  apex. 

Miasuremtnts. — Male  i  Length  of  body,  3&-3S  mm.;  wing  covers,  38-40  mm.; 
posterior  femora.  18-30  mm.     Female  about  the  same  size  :  ovipositor,  35  mm. 

Rather  common  from  about  the  middle  of  July  until  October 
in  damp  fields  amongst  the  tali  grasses  and  weeds.  It  is  also 
found  in  salt  meadows.  Its  stridulation  is  very  different  from 
that  of  the  other  species  of  Conocephalus,  being  a  continuous 
ik-ik-ik-ik-ik-ik,  etc.     Sings  late  in  the  afternoon  and  by  night. 

Conocephalus  dissimilis  Serville. 
Plate  VII,  Fics.  3  and  4. 
Similar  in  shape  to  C.  eniiger,  but  the  cone  is  much  shorter,  broader,  obtusely 
roanded  at  the  apex,  and  not  pointed  and  elongated  as  in  C.  ensiget.     The 
wings  and  wing  covers  are  also  shorter. 

Affintirtmenls. — Length  of  body,  33-18  mm.  ;  posterior  femora,  17-20  mm.; 
wing  covers,  38-34  mni.  ;  ovipositor  ot  female,  34  mm. 

Found  during  August  and  September  in  the  same  localities  as 
the  preceding  species. 

Orchelimum  Serville. 

.Size  small ;  face  oblique  ;  vertex  wilh  a  blunt  tubercle  at  ihe  apex,  and  meeting 
a  smaller  and  similar  projection  from  beneath  ;  aniennie  very  long,  thread-like  ; 
first  joint  very  stout  and  cylindrical  ;  second  joint  considerably  smaller  ;  prono- 
tum  flat  on  top,  lateral  carina  well  rounded,  lobes  of  sides  almost  parallel,  then 
fonning  more  or  less  of  a  triangle  at  the  bottom.  Wing  cases  of  the  male 
narrow,  broad  to  about  the  middle,  then  suddenly  but  gradually  narrowing ; 
stridulating  organ  well  developed.     In  the  female  the  wing  cases  are  of  almost 
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equal  width  ;  cerci  with  a  sharp  tooth-like  hook  inside,  directed  inward  :  ovi- 
positor of  female  slightly  curved,  and  terminating  in  a  sharp  point ;  anterior 
pairs  of  tibiie  with  a  number  of  spines, 

Orchelimum  vulgare  Harris. 

Plate  VI,  Kics.  4  and  5. 

Shining,  grass  green,  with  a  broad,  more  or  less  dislini-t  stripe  on  the  head 
and  thorax  and  back  of  abdomen.  Tbe  legs  are  testaceous  or  partly  green. 
Antenna:  twit-e  as  long  as  Ihc  body,  testaceous.  Wings  extending  beyond  the 
tip  of  tbe  abdomen. 

McttsuremiHls. — Male:  Length  of  body,  17-21  mm.  ;  Wing  covers,  i8-aa 
mm.  ;  posterior  femora,  14-15  mm.  Female:  Length  of  body,  17-31  mm.  ; 
wing  covers,  tj-ao  mm.  ;  posterior  femora,  15-17  mm. 

Very  abundant  in  this  vicinity  from  about  the  middle  of  July 
until  late  in  autumn.  It  is  found  in  open  fields,  copses  and 
along  ditches,  usually  resting  on  leaves  and  stems  of  bushes  and 
tall  grasses.  Dr.  Scudder  says  :  "  When  about  to  sing  on  a  hot 
sunny  day,  the  male  mounts  a  stalk  of  grass  about  a  foot  from 
the  ground,  where  it  clings  with  its  four  front  legs,  allowing  its 
hind  legs  to  dangle  on  either  side  the  stalk,  that  they  may  not 
interfere  with  the  wing  covers.  Beginning  with  a  is  it  changes 
almost  instantly  into  a  trill  of  zr.  At  first  there  is  a  crescendo 
movement  which  reaches  its  volume  in  half  a  second  ;  the  trill 
is  then  sustained  for  a  period  varying  from  one  to  twenty  seconds, 
but  generally  from  six  to  eight  seconds,  and  closes  abruptly  with 
p.  This  strain  is  followed  by  a  series  of  very  short  staccato  notes 
sounding  like_/i^, _/>)*,_///,  repeated  at  half-second  intervals;  the 
staccato  notes  and  trill  alternate  ad  libitum.  The  staccato  notes 
may  be  continued  almost  indefinitely,  but  are  very  rarely  heard 
more  than  ten  times  in  direct  succession ;  it  ordinarily  occurs 
three  or  four  times  before  the  repetition  of  the  phrase,  but  not 
more  than  two  or  three  times  when  the  phrase  is  not  repeated." 

Orchelimum  concinnum  Scudder. 

Green,  with  a  broad,  dark  reddish  brown  longitudinal  band  along  the  middle 
of  the  thorax  and  head  where  the  stripe  narrows  to  the  width  of  the  tubercle 
on  the  vertex  of  the  head,  passing  over  this  down  the  front  lo  the  moulh,  ex- 
panding broadly  in  the  middle  of  the  face  ;  legs  green  or  brownish  green.    Wing 
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cover  greenish  brown,  shorter  than  Ihe  hind  wing  in  the  male,  and  as  long  or 
nearly  so  in  (he  female  ;  h[nd  wings  transparent,  with  dark  veins  ;  ovipositor 
of  female  slightly  curved. 

Measurements. — Length  o(  body,  18  mm.  ;  wing  cowers,  20  mm.  ;  hind 
femora.  16  mm.  ;  ovipositor.  S  mm.  ;  expanse.  44  mm. 

Quite  rare  in  this  vicinity.  It  frequents  damp  and  marshy 
localities  and  lowlands.  Found  from  July  to  late  in  the  fall.  It 
may  be  readily  se|)arated  from  O.  vul^aie  by  its  being  a  much 
more  slender  and  graceful  insect  with  narrower  wing  covets. 

Orcheiimum  agile  {De  Geer). 
Recorded  from  New  Jersey  and  southward.     Possibly  will  also 
be  found  in  this  vicinity. 

Xipbidium  Sen'ilU. 

Very  closely  allied  to  the  genus  Orchetimvm,  from  which  It  can  hardly  be  sepa- 
rated. The  species,  however,  are  much  smaller  and  more  graceful,  and  the 
ovipositor  of  the  female  is  straight  instead  of  curved.  Wings  as  long,  longer, 
or  shorter  than  the  abdomen. 

Xiphidium  fasciatum  (De  Geer). 
Plate  Vt.  Fic  7. 
Pale  green,  with  a  broad  reddish  brown  longitudinal  band  on  its  thorax, 
ninning  to  the  top  of  the  head,  where  it  is  considerably  narrower  ;  face  entirely 
green  ;  abdomen  above  reddish,  green  beneath.  Wing  covers  and  wings 
extending  much  beyond  the  body,  reaching  the  tip  of  the  ovipositor  in  the 
female.     Hind  wings  somewhat  longer  than  the  wing  covers. 

Measurements. — Length  of  body,  13.5  mm.  ;  wing  covers,  17  mm.  ;  hind 
femora,  II  mm.  :  ovipositor.  S  mm. 

Common  everywhere,  in  swampy  meadows,  from  the  latter  part 
of  June  until  late  in  the  fall. 

Xiphidium  brevipennis  Shudder. 

Plate  VI,   Fig.  6. 

Smaller  and  somewhat  stouter  than  X.  fasciatum.     Color  light  gieen  or  pale 

brown,  with  the  band  od  the  thorax  and  head  the  same  as  in  fasciatum.  Wings 

almost  as  long  as  the  body,  and  not  extending  beyond  as  in  fasciatum.     The 

ovipositor  is  also  longer.     Antenme  about  three  times  as  long  as  the  body. 
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Meastiremenls. — Lenph  of  body,  9-11  mm.  ;  wing  covers,  6-8  mm.  ;  pos- 
terior femora,  ii-iz  mm.  ;  ovipositor,  9-IZ  mm. 

Very  common  in  damp  fields  overgrown  with  tall  grass  and 
weeds,  but  especially  abundant  in  salt  meadows.  Found  from 
the  latter  part  of  July  until  late  ii 


Xtphidium  nemorale  Scudder. 

Greenish  brown  ;  wing  covers  greenish  with  the  front  margin  blacliish,  nearly 
as  long  as  the  abdomen  in  the  male,  somewhat  shorter  in  the  female  ;  top  of 
head  and  pronotum  with  a  broad,  very  faint,  reddish  longitudinal  stripe  margined 
with  a  whitish  line  on  each  side  ;  legs  greenish  with  many  red  dots  ;  wing  covers 
with  prominent  cross-veins  :  ovipositor  of  female  as  long  as  the  abdomen, 
slightly  curved  upwards  apicaily. 

Measurtmeiili. — Male;  Length  of  body,  14  mm.;  wing  covers,  S  mm. ;  hind 
Femora,  \i  mm,  Kemale;  Length  of  body,  15  mm,  ;  wing  covers,  J.j  mm,  : 
hind  femora,  13  mm,;  ovipositor,  g  mm. 

This  species  may  be  found  from  about  the  middle  of  August 
until  frost,  resting  on  low  shrubs  and  weeds  along  roadsides  and 
the  borders  of  dry  upland  woods.  It  is  a  western  inject,  and  in 
this  vicinity  it  occurs  in  New  Jersey  along  the  eastern  slope  of 
the  Palisades. 

Xiphidium  nigripleurum  Bruner. 

Reported  from  Ithaca,  N.  Y.,  and  may  possibly  be  taken  in 
this  vicinity. 

DECTICIDIN.^':. 

AtlantiCUS   Scudder. 

Head  rounded ;  verteii  compressed  ;  pronotum  flattened  on  lop  with 
the  lateral  carina  sharp  and  abruptly  Iwnt  down  at  the  sides.  I'he  prono- 
tum is  narrower  in  front  than  behind,  and  slightly  pinched  before  the  middle  : 
it  also  extends  backwards  over  the  first  atwlominal  segment.  Wing  covers 
of  female  rudimentary  and  hidden  under  the  pronotum  :  those  ol  the  male 
about  half  as  long  as  the  body  :  ovipositor  of  female  stout  at  base,  straight, 
flattened,  and  pointed  obliquely  upwards. 
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Attanticus  pachymerus  (Murmeister). 

Plate  VII.  Fic.  7. 

Grayish  brown,  with  the  wing  covers  or  the  male  marked  with  black.     The 

abdomen  and  femora  are  sprinkled  with  minute  blackish  dots.     The  extreme 

lateral  edge  of  the  pronotum  with  a  yellowish  border,  preceded  by  a  black 

streak  at  the  posterior  portion. 

Miasuremenls. — Male  ;  Length  of  body,  20  mm.  ;  pronotum,  q  mm.  ;  wing 
covers,  S  mm.;  posterior  femora,  15  mm.    Female  somewhat  larger  ;  ovipositor, 

Rare  in  this  vicinity.  It  occurs  in  dry  places,  especially  along 
hill  sides.  Found  from  about  the  middle  of  June  until  late  in 
September. 

Atlanticus  dorsalis  {Burmehter). 

Plate  VII,  Fio.  8. 

Closely  allied  to  the  preceding  species,  but  may  be  distinguished  from  it  by 
being  larger,  and  the  legs  and  ovipositor  considerably  longer.  The  color  is 
much  the  same  as  in  A.  fachymtrui. 

Miasuremttits, — Length  of  body,  24  mm.  ;  pronotum,  10  mm,;  posterior 
femora,  25  mm.;  ovipositor,  30  mm. 

Found  in  similar  localities  as  the  preceding  species.   Very  rare. 

STE  NOPE  LM  ATI  Nj;. 

Ceuthophilus  Scudder. 

UTingless  ;  head  large,  oval,  vertex  not  (uberculate  ;  last  joint  of  palpi  longer 

than  the  third,  and  grooved  beneath  at  the  apex  ;  antennie  very  long,  usually 

two  or  more  limes  as  long  as  the  body  ;  pronotum  not  extending  over  the  meta. 

and  mesothorax  as  in  Atlanticui,  and  well  rounded  on  top  ;  abdomen  arched  ; 
legs  long,  slender,  with  a  few  spines  ;  hind  femora  swollen  at  the  base,  chan- 
nelled beneath,  and  more  or  less  spined  ;  bind  tibia  with  more  than  four  pairs 
of  spurs,  first  tarsal  joint  almost  as  long  as  the  rest  together  ;  ovipositor  of 
female  straight,  more  or  less  swollen  at  the  base. 

The  members  of  this  genus  live  in  dark,  damp  places  in  cavities, 
under  stones,  mole  hills,  and  in  cellars. 

Ceuthophilus  gracilipes  Satdder. 

Ground  color  of  body  varying  from  lutcous  to  dark  casianeous,  very  heavily 
marked  with  black,  so  that  the  latter  is  often  or  perhaps  generally  the  prevailing 
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tint ;  the  dark  colors  prevail  always  on  the  hinder  halt  of  all  the  segmenls. 
The  black  markings  are  irregular  and  much  broken  ;  outer  ades  of  the  posterior 
femora  with  blackish  transverse  streaks,  more  or  less  distinct.  Antenna  alioui 
three  to  four  times  as  long  as  the  body.  I-egs  very  long.  Hind  femora  as  long 
or  longer  than  the  body,  stout  at  base  and  about  twice  the  length  of  tiie  fore 
femora  ;  outer  carina  of  the  hind  femora  of  the  male  with  al>out  thirteen  coarse 
spines ;  inner  carina  with  the  spines  considerably  shorter  and  more  even  ;  in  the 
female  the  carina  are  almost  unarmed  ;  hind  tibin:  longer  than  the  femora. 
straight  or  slightly  waved. 

Measurements. — Male  :  Length  of  body,  19-31  mm.;  antennic  about  75  mm.; 
pronotum,  5.75  mm.;  fore  femora,  10  mm.;  hind  femora,  so  mm.  ;  hind  tiblic, 
34.7s  mm.     Female  slightly  larger  ;  ovipositor,  15.5  mm. 

Found  during  July  and  August  in  dark  cellars  of  houses  and 
bams,  in  hollow  places  under  stones,  and  in  hollow  trees.  It  is 
one  of  the  largest  of  the  species  of  Ceuthophilus  found  in  this 
vicinity. 

Ceuthophilus  grandis  Scudder. 

Plate  V,  Fir..  17. 

Allied  to  the  preceding  species  ;  in  color  and  markings  it  is  almost  the  same, 
but  differs  from  it  in  having  the  pronotum  and  legs  somewhat  longer  ;  the  hind 
femora  are  also  longer  and  more  robust. 

Measurement!. — Male:  Length  of  body,  iq  mm.;  pronotum.  6.5  ram.; 
antenn;e,  90  mm,  ;  fore  femora,  1 1  mm.  ;  hind  femora,  33  mm.  ;  hind  libia. 
35  mm.     Female  somewhat  larger  ;  ovipositor,  13,5  mro. 

This  insect  has  been  taken  at  West  Farms,  New  Vork  City ; 
heretofore  it  was  only  known  from  Tennessee.  It  is  closely 
related  to  C.  graeilipes,  but  is  a  heavier  insect  and  the  spines  on 
the  hind  femora  of  the  male  are  longer, 

Ceuthophilus  uhleri  Scudder. 

Reddish  brown  or  rufo-lestaceous,  heavily  flecked  with  dark  fuscous  so  as  to 
produce  a  tolerably  uniform  mottled  appearance  ;  on  the  pronotum  is  a  pale 
medio-dorsal  streak  ;  the  flecking  is  made  up  of  small  more  or  less  confluent 
dots  ;  legs  luteous  more  or  less  infuscaled,  especially  the  apical  portion  of  the 
femora  and  the  markings  of  the  hind  femora  ;  antenna  about  twice  as  long  as 
the  body  ;  fore  femora  less  than  lialf  as  long  as  the  hind  femora,  about  one- 
third  longer  than  the  pronotum,  and  about  one-fourth  longer  in  the  female  : 
hind  femora  stoul.  aboal  three  and  a  third   times  as  long  as   broad,  with  the 
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outer  portion  of  the  apical  half  and  upper  portion  of  the  inner  side  with  scab- 
rous raised  points,  the  outer  carina  anned  with  7-8  unequal  incquidistant  coarse 
irregular  spines,  or  almost  unarmed  but  for  some  3-4  raised  points  in  the 
female,  the  inner  carina  with  about  16  small  spines  or  only  a  few  slight  ones  on 
the  apical  fourth  in  the  female  :  hind  tibi.'C  longer  than  the  femora. 

Meaturcments. — Male  :  Length  of  body,  15  mm,;  pronotum.  5  mm.;  hind 
femora,  17.75  mm.;  hind  tibi^,  18.5  mm.;  fore  femora,  7,35  mm.  Female  : 
Length  of  body.  15  mm.;  pronotum,  4.6mm.;  hind  femora,  13  mm.;  hind 
tibin.',  18. s  mm.;  fore  femora,  5.7;  mm,  ;  ovipositor,  8.25  mm. 

Rather  scarce,  living  under  stones. 

Ceuthophilus  negrlectus  Scudder. 

Castaneous,  more  or  less  infuscated,  especially  above  sides  luteous  1  a  broad 
more  or  less  and  often  very  obscure  mediodorsal  ruto-luieous  stripe  on  the  pro- 
notum, sometimes  extended  farther  back  but  then  generally  broken  ;  the  side  of 
the  pronotum  and  to  a  lesser  extent  the  meso-  and  metalhorax  are  more  or  less 
blotched  with  luteous,  and  the  abdomen  is  more  or  less  but  generally  feebly 
maculated  with  luteous  ;  the  legs  are  generally  luleo-castaneous,  the  tips  of  all 
the  femora  dark,  sometimes  almost  black,  the  hind  femora  wilh  scalariform 
fuscous  markings  ;  antennie  two  to  three  times  as  long  as  the  body  ;  the  legs 
are  rather  slender  and  moderately  short ;  fore  femora  much  less  than  half  as 
long  as  the  hind  femora  and  but  little  longer  than  the  pronotum  ;  hind  femora 
stout,  the  upper  and  lower  margins  almost  equally  arcuate,  almost  three  times 
as  long  as  broad,  the  inner  surface  with  a  few  raised  points  next  or  at  the  upper 
margin  beyond  the  middle,  scarcely  visible  or  absent  in  the  female  ;  both  carina 
minutely,  closely  and  uniformly  semilale,  through  all  but  the  basal  third,  the 
inner  carina  a  feebler  repetition  of  the  outer.  In  the  female  (he  serrulations 
are  sometimes  almost  imperceptible  ;  hind  (ibn;  scarcely  as  long  or  not  longer 
than  the  femora.     Ovipositor  half  as  long  as  the  hind  tibiic. 

Mtaiuremittls. — Male:  Length  of  body,  12.5  mm.;  pronotum,  4.4  mm.; 
fore  femora.  5  mm.;  hind  femora,  13  mm.;  hind  tibia:,  iz  mm.  Female  about 
the  same  size  ;  ovipositor,  6  mm. 

This  is  one  of  the  smallest  species  of  Ceuthophilus  found  in 
this  vicinity,     it  is  not  common. 

.    Ceuthophilus  maculatus  (/fam's). 

Glabrous,  mottled  with  luteous  and  blackish,  the  darker  markings  predomi- 
nating ;  on  the  pronotum  a  luteous,  mediodorsal  stnpe,  also  traces  of  such  a 
stripe  along  the  dorsum  of  the  mela-  and  mesothorax  ;  the  hind  femora  are 
strongly  infuscated  outside  and  inside  ;  the  anterior  pairs  of  femora  infuscated 
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at  the  apei  and  all  the  tibUe  at  the  base ;  posterior  tibix  infuscated  along  the 
upper  side  ;  fore  Temora  a  little  more  than  a  fourth  longer  than  the  pronotum, 
and  much  less  than  half  as  long  as  the  hind  femora  ;  hind  femora  as  long  as 
the  body,  three  and  a  half  times  as  long  as  broad,  moderately  stout  at  base, 
and  with  no  raised  pcnnls  on  the  upper  or  inner  surface,  outer  carina  with  about 
thirteen  unequal  coarse  sjMnes  in  the  male,  and  minute  distant  inconspicuous 
spinules  in  the  female  ;  inner  carina  with  similar  but  uniform  spines,  none  so 
large  as  on  the  outer  carina  (male)  or  with  a  few  minute  spinules  on  the  apical 
half  (female),  the  intervening  sulcus  not  very  broad.  Hind  tibix  feebly  undu- 
late in  the  basal  half  in  the  male.  Ovipositor  nearly  two-thirds  as  long  as  the 
hind  femora. 

Ateasuremenis. — Male:  Length  of  body,  14  mm.;  pronotum,  s  mm,:  fore 
femora,  6.6  mm.  ;  hind  femora.  15.25  mm.  :  hind  tibia.-,  16.35  mm.  Female 
slightly  larger  ;  ovipositor,  10  mm. 

Found  in  woods  under  stones,  in  hollow  trees  and  tinder  loose 
bark. 

Ceuthophilus  terrestris  Scudder. 

Recorded  from  northern  New  York,  the  New  England  States 
and  Maryland,  and  will  doubtless  also  be  found  in  this  vicinity. 


Ceuthophilus  lapidicolus  {Burmeister). 

Recorded  from    Pennsylvania  and  southward;  may  be  found 
in  this  vicinity. 

Ceuthophilus  blatchleyi  Scudder. 
Recorded  from  New  York,  and  possibly  will  also  be  found  in 
this  neighborhood.  It  is  closely  allied  to  C,  uhleri,  but  differs 
by  having  slightly  different  and  weaker  armature  of  the  carina  of 
the  hind  femora,  by  the  slenderer  hind  femora,  and  the  narrower 
inferior  sulcus  of  the  same. 


Ceuthophilus  latens  Scudder. 

Recorded  from  Ithaca  and  Endtield  Falls,  N.  Y.,  and  south- 
westward  to  1'exas.  It  will  gmssibty  be  found  also  in  this 
vicinity. 
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Synopsis  of  Species  of  Lccustiiife. 

Scuddcria. 
Wing  covers  long  and  nairon,  grass  green. 

Anal  segmenl  of   male  with  one  decurved   spine  above  and  one 
recurved  spine  below  :  ovipositor  curved  upwards. 
Notch  of  supra-anal  spine  square,  with  a  minute  median  looth  ; 

sides  of  notch  slender  and  compressed  at  lip S.  curvieauda. 

Notch  of  supra-anal  spine  acute  ;  sides  of  notch  rounded,  lower 

margin  thinner S.  furcu/ala. 

Notch  of  supra-anal  spine  very  deep  and  rounded,  with  the  sides 
much  swollen,  forming  a  thick,  fork-like  process. 

Grass  green  ;  length  of  hind  femora,  lQ-20  mm S.  angustifaUa. 

Grass  green  ;  length  of  hind  femora,  M-a3  mm .v,  furrala. 

Wing  covers  with  black  streaks  :  hind  femora  17-18  mm.,  5.  Jasiiata. 
Wing  covers  broad  ;  stridulaling  organ  targe  ;  pronotum  almost  as  broad 
as  long  on  lop. 
Supra-anal  spine  of  male  similar  to  that  of  furculata,  but  not  com- 
pressed at  the  apex S.  pislillala. 

Supra-anal  plate  of  mate  truncate,  spine  absent. S.  truncala, 

Amblycorypha. 
Wing  covers  oblong  broad,  somewhat  expanded  in  the  middle  and  well 
rounded  at  the  apex. 
Supra-anal  plate  truncate ;   subanal  plale  furcate,  with   two  short 
spines;  ovipositor  of  female  long,  recurved. 
Hind  femora  reaching  the  tip  of  the  wing  covers. . .  .A.  rolundifolia. 
Hind  femora  shorter,  not  reaching  the  tip  of  the  wing  covers, 

A.  ohiongi folia. 

Microceatnim. 
Wing  covers  broad  in   the  middle,  tapering  suddenly  towards  the  apex  ; 
ovipositor  very  short,  recurved. 
Hind  femora  short,  about  half  as  long  as  ihe  wing  covers.  M.  laurifalium. 
C7Ttoph7llUB. 
Wing  covers  very  broad  and  concave. 

Legs  stout  :  sul>anal  plate  of  male  elongated,  paddte-like  ;  ovipositor 

of  female  recurved,  long C.  loniavus. 

Conocephalus. 
Head  with  a  cone-like  projection  ;  wing  covers  narrow  ;  ovipositor  vet)- 
long  and  nttaight. 
Cone  of  head  long,  bluntly  pointed,  with  a  slight  touch  of  black  at 

the  apex C.robuitus. 

Cone  of  head  very  long,  rather  sharply  pointed,  black  beneath  to 

about  the  middle   C.  ciiliinmorus. 

Smaller  species  ;  Cone  of  head  pointed,  bordered  beneath  with  black 

from  about  (he  middle  to  the  apex C.  ensigtr. 

Cone  of  head  broad,  not  pointed,  obtusely  rounded  at  apex  . .  C.  dissimilis. 
Orchelimum. 
Pronotum  with  lateral  carina  rounded  ;  vertex  with  blunt  tubercle  ;  ovi- 
positor slightly  curved. 

With  broad  brown  stripe  on  lop  of  head  and  pronotum O.  vulgarc. 

With  broad  stripe  on  face,  top  of  head  and  pronotum O.  eontinnuiii . 

XipbidiutD. 
Small  species,  more  slender  and  graceful  than    OrchdiiHUm  ;  ovipositor 
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Win^  and  wing;  covers  extendinff  beyond  the  abdomen. 

Green  :  wiih  a  broad  reddish  brown  stripe  on  top  of  the  head 

and  pronotum X.  fascia, 

Wings  and  wing  covers  shorter  than  the  abdomen. 

Green  ;  wiih  a  broad  reddish  brown  stripe  on  the'  (op  of  head 

and  pronotum X.  brevipmnis. 

Greenish  brown,  stripe  on   head   indistinct,  margined  by  two 

white  lines;  legs  with  small  red  dots X.  nimerale. 

Atlanticna. 

Pronotnm  extending  over  the  first  abdominal  segment  ;  male  with  short 
wing  covers,  female  wingless. 

Legs  long ;  hind  femora  27  mm.;  ovipositor  30  mm.  long A.  dersalis. 

Legs  shorter;  hind  femora  Z2  mm,;  ovipositor  zo  mm.  long,  A.  pachymervs. 
Centhophilns. 
Body  slout  ;  arcuate  above,  wingless. 

Large  siie  :   Legs  very  long  ;  fore  femora  of  male  from  one-half  to 
two-thirds  as  long  again  as  the  pronotum. 
Hind   femora  of  male  much   less   than   four  times  as   long  as 
broad  ;  hind  tibiic  very  long,  sometimes  sinuous  at  base, 

C  gracilipt!. 
Hind  femora  of  male  much  more  than  four  times  as  long  as 
broad  ;  hind  tibiae  scarcely  longer  than  the  hind  femora, 

C.  grandh. 
Medium  size  :  Legs  shorter  ;  fore  femora  but  little  longer,  it  any, 
than  the  pronotum  ;  hind  tibia  waved. 
Hind  femora  oi  male  tliree  and  a  half  times  as  long  as  broad  ; 

no  targe  spines  on  the  outer  carina C.  maeulatus. 

Small  species :  fore  femora  a  little  longer  than  the  pronotum. 

Hind  femora  stout ;  outer  carina  of  male  with  minute  spines, 

C.  nrghrtus. 

ACRIDID^.— Locusts. 

The  members  of  this  fainily  found  in  this  vicinity  are  divided 
into  four  sub-families,  which  may  be  characterized  as  follows  : 

Proslemum  smooth  or  with  an  indistinct  tubercle  ;  hind  angle  of  prono- 
tum truncate  or  nearly  so. 

Head  more  or  less  pyramidal,  face  oblique, antennae  Hallened,  Truxalin*. 
Proslemum  entirely  smooth. 

Hind  margin  of  pronotum  acute-angled CEl>lPOOlN.e. 

Prostemum  with  a  long  tubercle. 

Hind  margin  of  pronotum  obtusely  angled Acrididik^. 

Pronotum  extending  bach  over  the  abdomen  to  its  extremity  or  beyond 
it ;  very  small  species. 

Wing  covers  rudimentary TETTlfilNfl. 

TRUXAUN*. 
Truxalis   Linnans. 
Head  slightly  ascending  on  t 
in  front.     Face  very  oblique,  v 
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straight,  more  or  less  distinct,  reacbing  the  corners  of  the  face  ;  eyes  oblong, 
oblique,  and  placed  well  forward  ;  antennae  about  as  long  as  the  head,  flattened 
at  the  base  and  rounded  towards  the  tip  ;  pronotum  twice  as  long  as  broad, 
sides  perpendicular,  flat  and  almost  parallel  ;  top  of  pronolum  flat  with  lateral 
and  median  carina,  and  three  indistinct  transverse  incisions  ;  wing  covets  long 
and  narrow,  obliquely  truncate  at  apex  ;  proslernum  smooth  ;  all  the  wings 
extend  somewhat  beyond  the  posterior  femora,  which  are  Qatlened  and  longer 
than  the  tibix.     The  male  is  similar  to  the  female,  but  is  very  much  smaller. 

Truxalis  brevicomis  Linnaus. 
Plate  VIII,  Figs,  i  and  a. 
Pale  green,  somewhat  dotted  with  brown  over  the  wing  covers  ;  lateral  carina 
of  pronotum  and  antenna  and  edge  of  vertex  brown  ;  mouth  parts  and  front 
legs  pinliish  brown.  Hind  wings  transparent,  with  the  veins  greenish.  The 
male  is  usually  entirely  pinliish  brown,  with  the  lore  wings  much  paler  along 
the  inner  margin.  Some  individuals  have  the  top  of  head,  face,  the  two  front 
pairs  of  legs  and  the  inner  margin  of  the  foie  wings  gicen.  Hind  wings 
dusky,  greenish  at  the  base. 

Measitrtments. — Male:  Length  of  body,  19-21  mm.;  wing  covers,  19-20 
mm.;  posterior  femora,  12-13  mm.;  expanse,  39^43  mm.  Female  :  I.«ngih  of 
Ixxly.  35  """■  ;    wing  covers,  31  mm.  ;    posterior  femora,  ao  mm.  ;   expanse. 

Rare  in  this  neighborhood.  It  is  found  during  August  and  in 
early  September  in  damp  or  swampy  places  overgrown  with  grass 
and  weeds.     The  insect  is  local  in  habit. 


Opomala  Sei-vilU. 

Head  pyramidal,  and  very  large  in  the  female,  and  much  longer  than  the  pro- 
notum, face  very  oblique,  antennas  flattened,  enlarged  at  the  base  ;  top  of  head 
with  a  distinct  median  carina  in  the  female  and  less  distinct  in  the  male ;  pros- 
temnm  with  a  minute  tubercle  ;  pronotum  twice  as  long  as  wide,  aides  perpen- 
dicular, top  parallel  truncate  in  front  and  behind,  carina  somewhat  indistinct ; 
wing  covers  lanceolate,  reaching  a  little  beyond  the  middle  of  the  abdomen  in 
the  male,  shorter  in  the  female  ;  hind  wings  abbrevialeil  ;  hind  legs  slender, 
femora  reaching  the  tip  of  the  abdomen.  The  male  is  considerably  smaller 
and  more  graceful  than  the  female. 

Opomala  brachyptera  Scudder. 

Light  brown,  sometimes  streaked  with  dark  brown  ;  knees  of  hind  legs 
black  ;  wing  covers  much  shorter  than  the  abdomen. 
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Measuremenls. — Male  :  Length  of  body,  33  mm.  ;  wing  covers,  10  mm.  ; 
posterior  femora,  12  mm.  Female:  Lenglh  of  body,  %%  mm.;  wing  covers, 
8  mm,;  posterior  femora,   13  mm. 

Very  rare  in  this  vicinity.  Found  during  July.  In  general 
appearance  the  fehnale  of  this  insect  very  much  resembles  the 
pupa  of  Truxalis  brevicornis. 

Syrbuia  admirabilis  {UA/er). 
This  species  was  described  from  Maryland,  and  has  also  been 
recorded  from  New  Jersey,  but  at  present  we  have  no  knowledge 
of  its  occurrence  in  this  vicinity. 

Chloealtis  Harris. 

Female  :  Top  of  head  rounded,  vertex  produced  into  a  short,  blunt  pyramid; 
face  oblique,  with  the  median  carina  broad,  slightly  sulcate,  and  a  rather  sfaarp 
lateral  carina  ;  eyes  large,  entended  forward,  and  pointed  al  the  apex  ;  prono- 
tum  parallel  with  three  carina  ;  sides  perpendicular,  compressed  ;  wing  covers 
half  as  long  as  the  abdomen  ;  hind  wings  somewhat  shorter.  The  wings  in 
the  var,  puaclulata  are  as  long  as  the  abdomen.  The  male  is  much  smaller, 
with  the  face  more  oblique,  and  the  wings  nearly  reaching  (be  tip  of  the 
abdomen. 

Chloealtis  viridis  Scudder. 

Plate  VII,  Fic.   10. 

Female  grass  green  or  dirty  brown,  with  a  blackish  line  beginning  behind 
the  eye  and  running  along  the  lateral  carina  of  the  pronotum.  Hind  tiWte 
brown.  The  male  is  green  on  top  of  the  head  and  pronotum,  upper  half  of 
wing  cases  and  middle  pair  of  legs  ;  face  pale  yellowish  brown,  remaining  parts 
dirty  brown.     Hind  wings  smoky  in  both  sexes. 

Mtasurimtnls. — Male  :  Length  of  body,  16  mm.;  wing  cases,  8  mm.;  pos- 
terior femora,  10  mm.  Fetnale  :  Length  of  body,  25  mm.;  wing  covers,  gram,; 
posterior  femora,  14  mm. 

Very  common  from  the  latter  part  of  July  until  late  in  the 
fait,  in  dry  grassy  fields,  meadows  and  hillsides. 

Chloealtis  viridis  var.  punctulata  Scudder. 

Differs  from  the  preceding  by  having  the  wings  extending  to  the  tip  of  the 
abdomen.  Wing  covers  green  and  marked  with  scattered,  small  blaclrish- 
brown  spots.     Hind  wings  smoky  and  about  as  long  as  the  wing  covers. 

Found  in  the  same  localities  as  C.  viridis,  but  is  quite  rare  in 
this  vicinity. 
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Chloealtis  conspersa  Harris. 

Plate  VI[,  Fir.,  q,  Male. 

Wholly  dirty  brown  with  minute  darker  brown  dots,  except  the  underside  of 
abdomen  orange  yellow  and  the  posterior  tibiie  red  ;  hind  femora  with  one  or 
two  rather  large  lig'ht  brown  patches  outside.  Wint>s  at)oul  half  as  long  as  the 
abdomen.  The  male  is  much  narrower  than  the  female  ;  the  wing  covers  are 
broad  and  extend  nearly  to  the  lip  of  the  abdomen  ;  hind  wing  very  small  : 
the  antennae  are  considerably  longer  than  those  of  the  female.  In  color  it  is 
yellowish  brown  :  sides  of  pronotum  glossy  black,  as  are  also  the  first  few 
abdominal  segments  ;  hind  femora  with  two  lighl-colored  spots  outside  ;  hind 
libiic  red.  black  at  base  and  apex. 

Miasurcments. — Male  :  Length  of  body,  20  mm.  ;  wing  corers,  lo  rom.  ; 
posterior  femora.  13  mm.  Female  -.  Length  of  body,  23  mm,  ;  wing  covers, 
7  ram.:  posterior  femora,  13  mm. 

Found  in  dry  grassy  places  on  hillsides,  fields,  and  in  open 
woods,  during  the  latter  pnrt  of  July  until  October.  Not  com- 
mon. It  may  be  easily  recognized  by  the  light-colored  spots  on 
the  outside  of  the  posterior  femora,  and  red  hind  tibias. 

Stenobothrus  Fischer. 

Body  elongate,  rather  narrow  J-'ace  oblique  with  the  carina  as  in  ChiecaHis, 
as  also  the  verten.  Pronotum  more  or  less  constricted  about  the  middle,  with 
the  three  carina  usually  distinct  ;  wing  covers  nanow,  as  long,  longer  or  shorter 
than  the  abdomen. 

This  genus  is  closely  allied  to  Chloealtis,  but  may  be  distin- 
guished (rom  it  by  the  constricted  pronotum,  and  the  narrower 
and  more  elongate  body. 

Stenobothrus  maculipennis  Scudder. 

Plate  VIII,  Fli;.  4, 
Head  and  pronotum  green  or  brown,  or  pinkish  brown  with 
black  markings ;  on  each  side  of  the  pronotum  is  a  velvety- 
black  stripe,  broken  in  the  middle  by  the  lateral  carina,  which 
are  whitish  or  pinkish.  Wing  covers  narrow,  and  extending 
beyond  the  abdomen,  green  or  brown  with  a  row  of  square 
spots  along  the  middle  and  scattered  over  the  outer  portion  ; 
hind  wings  almost  as  long  as  (he  wing  covers.  Legs  green  or 
brown,  hind  femora  sometimes  with  a  reddish  tinge. 
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Measurrmtnls. — Female  ;  Length  of  body  about  so  mm.  ;  wing  covers,  l3 
mm.  :  posterior  femora.  13  mm.  ;  pronotum,  3  mm.  Male  :  length  of  t)ody. 
16  mm.  ;  wing  covers,  14  mm.  ;  posterior  femora,  9  mm,  ;  pronotum.  3.5  mm. 

Common  in  dry  grassy  places,  especially  on  sandy  soil.  Found 
during  July  until  October.  It  is  somewhat  variable  in  color, 
some  individuals  being  wholly  green  or  brown,  or  any  mixture  of 
the  two,  but  green  males  are  the  least  common  of  any  of  the 
forms.  Some  specimens  show  considerable  rose-red,  or  may  be 
very  largely  blackish  fuscous  throughout. 

Stenobothrus  olivaceus  Morse. 

Closely  allied  10  S.  maculipennis,  but  differs  in  having  the  vcriei 
more  nearly  horizontal,  more  acute,  more  anguUte  with  the  from 
in  profile  ;  more  narrowed  between  (he  eyes.  The  (ace  is  more 
oblique;  the  antennae  are  shorter,  more  flattened  toward  the  base  and 
more  finely  pointed.  The  pronotum  is  longer  and  less  constricted, 
thus  making  the  space  between  the  lateral  carina  broader,  and  the 
Hudol  .^  carina  in  straight  lines  rather  than  curves,  [n  color  it  varies  from 
'^™'™-        brown  to  olivaceous.     Siie  same  as  that  of  S.  moiulipeanis. 

Has  been  taken  at  Stamford  and  Greenwich,  Conn.  ;  also  at 
Sandy  Hook,  N.  J.  It  is  found  during  August  and  September  in 
salt  marshes  nearthe  seashore.  It  will  probably  also  be  found  on 
Long  Island  and  at  other  places  in  this  vicinity. 

Stenobothrus  xqualis  Scudder. 

Resembles  .f.  maiulip/nnis  and  5.  oUvacrus.  from  which  it 
may  be  distinguished  by  the  shorter  and  blunt  vertex  :  the  disk 
of  the  anterior  portion  of  the  pronotum  is  broader  and  the  wing 
covers  only  eitend  to  the  tip  of  the  abdomen.  It  is  also  some- 
what smaller.  The  variety  hilinealus  has  two  broad  black 
Fio.  i|  Head  bands  running  from  behind  the  eyes,  inside  the  lateral  carina, 
(Fernnlc.)  to  the  end  of  the  pronotum. 

Common  everywhere  in  this  vicinity  in  dry  places  covered  with 
short,  stubby  grass.  It  is  also  variously  colored,  being  either 
green  or  brown,  or  both.     The  males  are  rarely  green. 

Stenobothrus  curtipennis  (Harris). 

Head  and  thorax  pale  yellowish  brown,  olive  gray  or  dirty  grass  green  ;  wing 
covers  light  or  dark  yellowish  brown  ;  underside  of  body  bright  yellow ;  legs 
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yellowish  ;  hind  (emora  black  al  apex  :  hind  libia  black  at  the  knee,  rest  pale 
reddish  or  yellow  ;  behind  the  eyes  is  a  shining  black  stripe,  which  extends  10 
the  end  o£  the  pronotum  ;  this  stripe  is  usually  more  or  less  distinct,  bul  some- 
times almost  absent ;  antennn:  black-brown  al  the  base,  sometimes  wholly 
black  ;  wing  covers  shorter  than  the  abdomen.  Id  the  variety  limgipennis  the 
wings  are  as  long  or  longer  than  the  abdomen. 

Measurements. — Male  :  Len);lh  of  body,  about  15  mm.:  wing  covers,  9-IS 
mm.;  posterior  femora,  11  mm.;  antenniu,  to  mm.  Kemale  :  I,ength  of  body, 
20-35  niim.  ;   wing  covers,  9-15  mm.  ;    posterior  femora.  13  mm.  ;   antenna:, 

Found  from  the  latter  part  of  July  until  October,  in  swampy 
meadows.     Rather  common. 

CEDIPOTJIN.*:. 

Chortopha^a  Saussun-. 

Body  compressed  :  tegs  remote  ;  antenn;t-  somewhat  flattened,  short  ;  prono- 
tiun  acutely  angled  behind,  median  carina  elevated  into  a  keel-shaped  ridge  ; 
sides  almost  parallel. 

Chortopha^a  yiridifasciata  {De  Geer). 
Platf.  VIII,  Fkj.  9. 

Head  and  thorax  bright  green  ;  abdomen  yellowish  green  ;  hind  femora  green 
with  black  bands  inside ;  hind  tarsi  lead  color  with  a  white  band  near  the  base  ; 
wing  covers  wholly  green  or  green  along  the  costal  margin  to  beyond  the  middle 
with  the  remaining  part  semi-transparent,  dusky ;  hind  wings  transparent, 
yellowish  green  al  ba->K,  smoky  towards  the  outer  portion  :  antennx  reddish. 

measurements, — Male  :  length  of  body,  31  mm.  ;  wing  covers.  20  mm.  ; 
bind  femora,  12  mm.  F'emale  :  Length  ol  body,  7;  mm. ;  wing  covers,  it  mm. ; 
hind  femora,  14  mm. 

Chortophaga  viridifasciata  var.  infuscata  (Harris). 

In  this  variety  the  head,  thorax  and  wing  covers  are  dusky  brown,  the  latter 
with  a  few  darker  patches.  The  hind  femora  are  pale  brown  and  whitish 
inside  with  black  bands.  The  hind  wings  and  hind  tarsi  are  the  same  color  as 
in  the  preceding  form.     Size  also  the  same. 

Found  everywhere  in  this  vicinity  in  open  pastures  from  the 
latter  part  of  April  until  frost.  Double  brooded.  The  variety 
infuscata  is  less  abundant,  but  more  common  in  the  South. 
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EncoptolOphuS  Scudder. 
Head  somewhat  swollen,  cheeks  and  face  rounded,  [he  latter  with  Ihe  median 
carina  sulcate.  lateral  carina  dislinel  ;  vertex  broad,  somewhat  concave,  irian- 
^lar  in  from  ;  pronotum  pinched  at  the  sides  \  median  carina  elevated,  dis- 
tinct, and  cut  in  the  middle  by  a  distinct  notch  :  lateral  carina  indistinct :  hind 
angle  trian^lar  ;  wing  covers  of  equal  width  except  at  the  base  ;  hind  wings 
broad  and  almost  as  long  as  the  wing  covers  ;  both  reaching  a  little  beyond  the 
abdomen  ;  hind  femora  rather  flat  and  broad. 

EncoptolophuS  SOrdiduS  (iiunneister). 
Plate  X,  Kio.  2. 

Uusky  brown,  varied  with  lighter  and  darker  shades  ;  pronotum  with  a  pink- 
ish bulT  X-shaped  mark  on  top  :  hind  femora  with  blackish  and  bufF-co!ored 
bands  :  hind  tibia:  blackish  with  a  sordid  while  band  near  the  base  ;  wing 
covers  fuscous,  semitransparent.  with  two  distinct  pale  transverse  fascist,  and 
other  small  pale  spots  scattered  over  the  wings  ;  hind  wings  transparent,  yellow- 
ish at  base  and  the  outer  portion  smoky. 

Mcasuremtnts. — Male  :  l-ength  of  body,  about  19  mm. ;  wing  covers,  19  mm. ; 
hind  femora,  13  mm.  Female  :  Length  of  body,  aS  mm.  ;  wing  covers.  1\ 
mm.;  hind  femora,  15  mm. 

Common  everywhere  in  this  neighborhood  in  pastures  and  gar- 
dens.    It  occurs  during  the  months  of  September  and  October. 

Camnula  pellucida  Stndder. 

Occurs  in  Connecticut  and  northward,  and  proliably  also  may 
be  found  in  this  vicinity. 

Arphia  Sthl. 

Head  large  ;  pronotum  keel'Shaped,  arcuate,  granulated,  notched  or  entire, 
and  more  or  less  angled  behind  ;  lateral  carina  wanting  ;  wing  covers  long  and 
narrow  ;  hind  wings  broad  ;  hind  femora  compressed  and  dilated. 

Arphia  sulphurea  {Fabricius). 

Pi-AiK  Viri.  Fin.  ro. 

Vertex  of  head  triangular  in  front ;  pronotum  obtusely  angled  in  front  and 

behind  ;  median  carina  prominent,  slightly  curved  ;  head,  thorax,  wing  covers, 

abdomen  and  tegs  dark  brown  ;  hind  femora  outside  also  dark  brown,  insde 

black  with  white  bands  ;  hind  tarsi  black,  or  sometimes  blackish  lead  color. 
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with  a  while  band  near  the  base  :  hind  wings  yellow  on  basal  half,  outer  part 
blackish,  with  dash  of  the  same  color  below  the  costa,  running  for  some  dis- 
tance in  the  yellow  color. 

Measurftnents. — Male  :  length  of  body.  20  ram.  ;  wing  covers,  31  mm.; 
hind  femora,  13  mm.  Female:  length  of  body,  30  mm.  ;  wing  covers,  24 
mm.;  hind  femora.  15  mm. 

Found  from  about  the  middle  of  May  until  the  middle  of  July 
in  dry,  open  grassy  places. 

Arphia  xanthoptera  {Burmeister). 

Plate  VIII,  Fig.  11. 

Closely  allied  Co  A.  sulphurea,  but  is  a  larger  and  heavier  insect.     The  pro- 

nolum  is  acute  in  Iron!  and  very  acutely  pointed  behind  ;  the  median  carina  is 

keel-shaped  and  arched.     In  color  and  markings  it  is  similar  10  the  preceding 

Measvrcmotts. — Male;  Length  of  body,  34mm.;  wing  covers,  25  mm.: 
posterior  femora,  15  mm.  Female:  I.englh  of  body,  32  mm.;  wing  covers, 
39  mm.;  posterior  femora.  iS  mm. 

Occurs  in  similar  localities  as  A.  siilphurea,  biLl  especially  on 
dry  sandy  plact:s  and  hillsides.  Found  during  the  latter  part  of 
August  and  until  the  latter  part  of  September. 

Hippiscus  Saussure. 
Form  robust ;  pronotum  granulate,  median  carina  distinct  and  slightly  notched 
before  the  middle  ;  sides  of  pronotum  somewhat  compressed  in  the  middle  and 
above  on  each  side  of  the  c.-irina  :  iruncaie  in  front  and  acute  angled  behind. 
vertex  flattened  and  continuous  with  the  median  carina  of  the  face  ;  wings 
extending  beyond  the  abdomen. 

Hippiscus  tuberculatus  (/'a/,  de  Beauv.). 
Plate  X,  Kic.  3. 
Ashy  lead  color,  darker  above,  abdomen  beneath  yellowish  brown  ;  antennit 
ochreous  at  base,  piceous  toward  the  apex  ;  head  uniform  in  color  ;  pronotum 
with  a  dark  brown  streak  along  the  middle  of  the  lateral  lobes  ;  posterior  edge 
of  pronotum  ochreous  ;  wing  covers  like  the  body  in  color,  with  fuscous  blotches 
and  with  the  axillary  fold  yellowish  brown  ;  hind  wings  coral  red  at  the  base, 
with  an  arcuate  blackish  band  and  the  apex  nearly  transparent ;  hind  femora 
ashen  brown  with  two  blackish  dashes  more  or  less  distinct,  inside  black  or 
Prussian  blue  at  base,  then  ochreous  with  a  black  or  blue  band  ;  hind  tlbiic 
ochre  yellow. 
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Measurf mints.  —  Male:  Length  of  body,  a5-30  mm.  ;  wing  covers.  35-30 
min.  ;  hind  femora,  15-17  mm.  Female:  length  of  body,  40  mm.  \  wing; 
covers,  33  mm.  ;  hind  femora,  21  mm. 

This  species  makes  its  appearance  early  in  May  and  is  found 
until  July.  It  occurs  in  dry  pastures  or  open  fields  covered  with 
a  growth  of  low  bushes. 

Hippiscus  phoenicoptenis  {Ger/nar). 

I'LATE    IX,    Fjil.    4. 

Head  ashen  gray  with  darker  shades  ;  pronolum  grayish  brown  tinged  with 
olive  green,  with  a  more  or  less  distinct  angular  band  on  each  side  ;  abdomen 
pale  ochre  yellow  :  wing  covers  marked  with  large  black  spots,  apex  semitrans- 
parent  with  the  spots  smaller ;  hind  wings  at  base  deep  orange  red.  outside  of 
this  and  just  beyond  the  middle  the  wings  are  crossed  by  a  curved  black  band, 
running  irom  the  costa  to  the  anal  angle,  apei  transparent  ;  hind  femora  yel- 
lowish brown  with  three  indistinci  bands,  inside  deep  blue  and  with  a  yellow 
ring  near  the  apex  ;  hind  tibi:«  yellowish,  tinged  with  orange  in  some  specimens. 

MiBSitremeitts. — Male  :  Length  of  body,  30  mm.  ;  wing  covers,  30  mm.  ; 
posterior  femora,  17  mm.  Female  ;  length  of  body,  43  mm.  ;  wing  covers, 
39  mm.  ;  posterior  femora,  21  mm. 

Very  rare  in  this  vicinity,  but  more  common  in  the  Southern 
States.  It  is  found  daring  June  and  July  in  dry  pastures  and 
waste  places. 

Hippiscus  nigosus  {ScuHder). 

Recorded  from  the  New  England  States,  and  may  possibly  also 
be  found  in  this  vicinity.  The  basal  portion  of  the  hind  wings 
are  yellow  instead  of  red,  as  in  the  two  preceding  species. 

Dissosteira  Scudder. 

Size  large  ;  head  prominent  \  median  carina  of  the  pionotum  high,  com- 
pressed and  notched  near  the  middle,  arched  on  the  posterior  lobe  and  ahnosl 
straight  on  ihe  anterior  lobes  ;  wings  and  wing  covers  extending  about  one-third 
their  length  beyond  the  abdomen. 

Dissosteira  Carolina  {Linnaus). 

Plate  X,  Fig.  6. 

Varies  in  color  from  almost  sepia  brown  to  rusty  brown,  with  small  dusky 

dots;  wing  covers  more  or  less  covered  with  spots  :  hind  wings  black  with  a 
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pale  yellow  outer  border,  dusky  at  the  apc»  with  a  few  black  spots  ;  hind  femora 
whitish  inside,  black  at  base  to  about  the  middle,  apei  black  and  a  black  band 
belween  ;  hind  tibia  dirty  while  with  a  more  or  less  distinct  black  and  white 
annulus  al  the  base. 

Mrasuremmls. — Male  :  length  of  body,  ^i^  mm.  ;  wing  covers,  30  mm.  ; 
posterior  femora,  14  mm.  Female  ;  Length  of  body,  35-37  mm.;  wing  covers, 
40  mm.;  posterior  femora,  18  mm. 

This  is  one  of  the  most  common  Grasshoppers  we  have  in  this 
vicinity.  It  is  found  everywhere,  in  open  fields,  meadows  and 
dusty  roads,  and  often  seen  in  the  city  streets.  It  is  distributed 
from  the  Atlantic  to  the  Pacific  coasts. 


Trimerotropis  Stal. 

Vertex  continuous  with  the  median  sulcus  of  the  face  ;  body  covered  with 
very  short  hairs  ;  pronoCum  compressed  before  the  middle,  narrower  in  front 
than  behind  ;  slightly  angled  in  from  and  acutely  angled  behind  ;  median 
carina  slight  and  broken  by  two  wide  notches  before  the  middle  ;  lateral  carina 
distinct  on  the  posterior  lobe  and  broken  on  the  anterior  lobes  :  wing  covers 
long  and  narrow  ;  hind  winfrs  narrowing  to  a  point  at  the  apex. 


Trimerotropis  maritima  {Harris). 

Plate  X,  Fig.  5. 

Head,  pronolum,  legs  and  posterior  femoia  white,  sprinkled  with  mioule  atoms 
and  dots  of  black  and  brown ;  eyes  ochraceous;  inside  of  hind  femora  with  two 
black  spots  ;  hind  tibi*  light  yellow,  spines  lipped  with  black  ;  wing  covers 
also  whitish,  sprinkled  more  or  less  with  black  and  brown  atoms  and  spots,  apex 
transparent ;  hind  wings  al  base  semi-Iran sparent,  pale  yellow  followed  by  an 
arcuate,  narrow  black  band,  more  or  less  broken  by  the  veins,  outer  third  of 
wing  transparent. 

Mcasurtmenls.  —  Male  :  Length  of  body.  33  mm.  ;  wing  covers,  34  mm.  ; 
posterior  femora,  13  mm.  Female  :  l^englh  of  body,  3a  mm.  ;  wing  covers, 
33  mm.  ;  posterior  femora,  16  mm. 

Very  common  on  the  seashores  of  Long  Island,  Staten  Island 
and  New  Jersey.  The  insect  may  be  readily  known  by  its  white 
color.  Found  from  the  latter  part  of  July  until  about  the  middle 
of  September, 
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Spharagemon  Scudder. 

Bixl]'  pubescent :  top  of  head  somewhat  swollen  ;  vertex  broad,  tapering 
rapidly,  and  continuous  with  the  median  sulcus  of  the  face  ;  pronotum  com- 
pressed before  [he  middle,  disk  somewhat  Dattened  ;  more  or  less  acutely  angled 
behind  ;  median  carina  compressed,  mote  or  less  keel-ahaped.  and  divided  by  a 
deep  furrow,  the  front  portion  being  a  little  shorter  ;  lateral  carina  almost  obso- 
lete. Wings  extending  beyond  the  tip  of  the  abdomen  ;  wing  covers  almost  of 
equal  width  throughout  ;  hind  wings  sub  triangular. 

Spharagemon  boUii  Scudder. 
Plate  X.  Fig.  i. 
Brownish  fuscous,  somewhat  variable  in  color  :   face  grayish,  with  minute 
blackish  dots ;  hind  femora  grayish  or  brown,  pale  dirty  yellow  inside  with 
black  bands,  which  are  indistinct  outside  ;  hind 
tibia:  coral  red,  black  at  base,  and  fcdiowed  by  a 
dirty  white   and  black  band   occupying  almost 
half  the  tibi»; ;  wing  covers  earthen-brown  with 
many  darker  minute  spots,  and  three  more  or  less 
stL'^'  'i  '^"^'  "■  f       '''^''"'^t  blackish  brown  iransveree  fasciw  ;  hind 

S.Mln.  wings   pale    yellow   at   base,   with    a    median, 

arcuate  black  band  ;  outer  portion  of  the  wing 
transparent,  sometimes  dusky  at  the  apex,  especially  in  the  male. 

Mfasuremrnts. — Male  :  Length  of  body,  30-33  mm.  ;  wing  covers,  22-25 
mm.;  posterior  femora.  13,5-13.5  mm.  Female  :  Length  of  body,  27-33  mm.: 
wing  covers,  33-38  ram. ;  posterior  femora,  12.5-17  mm. 

This  species  is  found  on  dry  sandy  soil,  in  pasttjres,  near  the 
edges  of  woods,  and  on  almost  any  ground  of  barren  character. 
It  is  of  local  distribution,  and  occurs  from  the  latter  part  of  July 
until  late  in  October. 

Spharagemon  saxatile  Morse. 

I'ronotum  sloul,  slightly  compressed  anteriorly,  broad  posteriorly  ;  Iront 
margin  of  disk  slightly  angulated.  hind  margin  right  angled,  the  apex  blunt  : 
median  carina  low,  severed  before  the  middle  by  a  vertical  incision,  the  anterior 
portion  of  the  carina  being  higher  than  the  pos- 
terior half.  Body  stout  and  less  compressed  than 
in  S.  bcilii  ;  blackish  fuscous  in  spots  and  bands 
on  an  ash-gray  ground  color,  abdomen  somewhat 
yellowish  ;  pronotum  with  an  ash-gray  X-shaped 
mark  on  the  disk  ;  hind  femora  ash  gray  and 
sprinkled  with  black  outside,  yellowish  inside 
with  four  transverse  black  bands,  which  are  less 
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distinct  outside  ;  hind  tibix  coral  red,  blacli  at  base,  followed  by  a  whitish 
annulus  ;  wing  covers  ashen  ^ray  sprinlcled  with  blacic  and  with  three  rather 
broad  blackish  bands  ;  hind  wings  sulphur  yellow  at  base,  followed  by  an 
arcuate  median  black  band  ;  apical  third  of  wings  transparent,  apex  more 
(male)  or  less  (female)  fuscous. 

Aftasuremrnts. — Male  ;  Len^h  of  body,  30-34  mm.;  wing  covers,  31.5-25,5 
mm.;  posterior  femora,  11-14  mm.  Female;  Length  of  body.  33-39  mm.; 
wing  covers,  35-31  mm.;  posterior  femora,  14-17  mm. 

This  species  has  been  taken  at  Greenwich  and  New  Haven, 
Connecticut,  and  at  New  Foundland,  New  Jersey.  The  insect  is 
found  in  unsettled,  somewhat  wooded  districts  of  a  rocky,  often 
elevated  character.  The  color  of  the  insect  so  harmonizes  with 
the  tints  of  the  lichen-covered  rocks  that  it  is  quite  difHcult  to 
distinguish  it  when  at  rest.  It  is  allied  to  S.  bollii  and  agunle, 
but  diR'ers  in  shape  of  the  median  carina  and  hind  angles  of  the 
pronotum.  In  color  it  very  much  resembles  Circotettix  verrueu- 
iatus,  which  is  found  in  similar  haunts. 

Spharagemon  xquaie  [Say). 
Plate  I.K,  Fin.  5. 
Pronotum  with  median  carina  high  and  strongly  compressed  on  the  posterior 
lobe  with  a  deep  oblique  incisioo,  the  dorsal  edge  of  the  carina  arched  on  both 
lobes  ;  front  margin  of  pronotum  angulale,  hind 
margin  acute,  sharp  pointed,  and  excavate  at  the 
sides  ;  head,  thorax  and  wing  covers  light  rusty 
brown,  granulated  and  spotted  with  lighter  brown 
flecks  ;  hind  femora  with  four  transverse  bands 
more  or  less  distinct  ;  disk  of  pronotum  some- 
times with  a  paler  indistinct  X-shaped  mark  ;  hind 
tibiae  coral  red  sprinkled  with  fuscous  at  the  base, 
and  sometimes  with  indications  of   a   pale  an- 
nulus near  the  base  ;  hind  wings  pale  yellow  at  base,  followed  by  a  black  arcuate 
band  reaching  the  anal  angle. 

MeastiremeHls. — Male  :  I.englh  of  body.  31-33  mm.;  wing  covers,  33-34.5 
mm.;  posterior  femora,  13-14  mm.  Female  :  l*ngth  of  body,  37-aq  mm,; 
wing  covers,  25. 5-28. 5  mm, ;  posterior  femora,  14-16. 5  mm. 

This  species  may  be  found  in  open  fields,  on  sandy  soil,  from 
about  the  middle  of  July  until  October.  Very  rare  and  local  in 
this  vicinity,  but  not  rare,  locally,  in  the  sandy  districts  of  Staten 
Island,  New  Jersey  and  Connecticut. 
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Circotettix  Seudder. 

Eyes  somewhat  prominent  ;  vertex  channelled,  and  continuous  wiib  the 
median  sulcus  of  the  face  ;  head  somewhat  broader  than  Ihe  anterior  lobes  of 
the  prorotum  ;  posterior  lobe  of  pronotum  broader  and  acute  angled  behind  ; 
median  carina  slightly  elevated,  with  two  rather  deep  notches  before  the 
middle  ;  lateral  carina  indistinct  on  the  posterior  lobe,  but  not  prominent. 
Wings  and  wing  covers  longer  than  the  body  :  the  latter  are  of  equal  width 
throughout,  with  the  apex  oblique;  the  former  are  rather  broad. 


Circotettix  verruculatus  Kf^irby). 

Pl-ATR    IX.    FlO.    6. 

Ash  gray,  heavily  mottled  with  black  and  gray  ;  sometimes  the  black  almost 
obscuring  the  entire  head,  thorax  and  wing  cases,  thus  giving  the  insect  a  very 
black  appearance  ;  abdomen  black  ;  hind  femora  with  four  more  or  less  dis- 
tinct black  bands  ;  hind  tibia:  yellowish  with  a  black  band  at  the  base.a  broader 
one  at  the  extremity  and  one  before  the  middle  ;  hind  wings  semi  transparent, 
light  yellow  at  the  base  and  followed  by  a  narrow,  black,  arcuate  band ;  apex 
transparent  lipped  with  black  ;  sometimes  the  transparent  space  is  black,  but 
of  a  tighter  shade  than  the  band, 

Measurrnienli.  —  Male:  I.ength  of  body,  a2  mm.;  wing  covers,  24mm.; 
posterior  femora.  II  mm.  Female:  length  of  body,  30mm.;  wing  covers, 
28  mm.;  posterior  femora,  13  mm. 

This  is  a  mountain  insect,  and  it  mimics  the  dark  gray  rocks 
covered  with  lichens.  The  nearest  locality  for  the  occurrence  of 
the  insect  in  this  vicinity,  as  far  as  we  are  aware,  is  Delaware 
Water  Gap,  but  it  is  not  unlikely  that  it  will  also  be  found  in  the 
mountainous  districts  of  New  Jersey,  nearer  by.  .^Xugust  and 
September.  It  is  common  in  the  mountains  of  New  York,  in  New 
England,  and  westward.  When  flying,  it  produces  a  clicking 
noise. 

Psinidia  Stti/. 

Head  large  :  antenna  flattened  ;  pronotum  granulated,  acute  angled  behind, 
very  much  compressed  before  the  middle ;  median  carina  distinct  with  two 
notches ;  lateral  carina  distinct  on  posterior  lobe,  broken  on  the  anterior  lobes  ; 
wing  covers  narrow,  hind  wings  broad,  both  extending  beyond  the  body. 
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Psinidia  fenestralis  (Serville). 

Plate  VIII,  Fig,  3. 

Ash  colored,  variegated  with  gray  and  dark  brown  ;  body  beneath  yellowish 
buff ;  hiad  femora  grayish  outside,  black  at  base  inside,  a  band  beyond  the 
middle  and  black  at  (he  apex,  these  bands  are  repeated  outside ;  hind  tibi;^ 
whitish,  with  a  bUck  ring  at  each  end,  and  one  of  the  same  color  before  the 
middle  ;  wing  covers  ashen  gray,  variegated  with  brown  and  black,  transparent 
at  the  apex  ;  hind  wings  pinkish  red.  salmon  color  or  pale  orange  yellow  at  the 
base,  then  a  rather  broad  arcuate  smoky  black  band  ;  apex  transparent  in  the 
female,  mare  or  less  lipped  with  black  in  the  niale,  the  dark  color  usually  con- 
necting with  the  black  band  and  enclosing  a  transparent  patch. 

MiasuremenU. — Male:  Length  of  body,  15  mm.;  wing  covers.  19  mm.; 
posterior  femora,  to  mm.  Female:  Length  of  body  about  25  mm.;  wing 
covers,  33  mm.;  posterior  femora,  13  mm. 

Common  near  the  sea  beaches  of  Long  Island,  Staten  Island, 
New  Jersey  and  Connecticut,  from  the  latter  part  of  July  until 
October. 

Scirtettica  Bruner. 

Allied  10  the  genus  Psinidia.  but  differs  in  having  the  pronotum  less  elevated 
and  with  a  single  notch  in  the  middle ;  the  pronotum  ts  also  less  acute  angled 
behind.     The  hind  wings  are  broader  and  more  rounded. 


Scirtettica  marmorata  (Harris). 
Plate  X,  Fic.  4. 

Head  and  pronotum  ashen  gray,  mottled  more  or  less  with  darker  markings, 
the  pronotum  sometimes  with  a  pale,  more  or  less  distinct  X-shaped  mark  on  the 
disc;  hind  femora  gray  with  three  black  bands  :  yellowish  insidewith  thebanda 
repeated  ;  hind  tibiae  coral  red  with  a  blackish  ring  at  the  base,  and  followed  by 
a  whitish,  and  an  indistinct  black  ring  ;  wing  covers  marbled  with  ashen  gray 
and  dark  brown  blotches,  transparent  at  apex  ;  hind  wings  sulphur  yellow  at 
base,  followed  by  a  black  arcuate  band,  apei  transparent,  tipped  with  black. 

Sfeamremtnls. — Male:  Length  of  body,  15  mm.;  wing  covers,  17mm.; 
posterior  femora,  to  ram.  Female  :  Length  of  body,  25  mm.  ;  wing  covers, 
aa  mm.  ;  posterior  femora,   is  mm. 

Found  in  the  same  localities  as  Psinidia  fenestralis,  and  also 
in  open  places  in  the  pine  districts  of  New  Jersey,  but  is  less 
common.     August  and  September. 
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ACRlDIDlNyE. 
Acridium  BurmeisUr. 

I^rge  size;  vertex  concave;  mediaD  carina  ai  pronotum  distinct;  lateral 
carina  rounded:  proslemum  provided  with  a  long,  slout,  blunt  spine:  wing^ 
weli  developed,  as  long  or  longer  than  the  body.  Last  segment  of  male  not 
swollen. 

Acridium  alutaceum  Harris. 

PLAfE  IX.  Fir..  2. 

Dirty  olive  brown  or  green,  n-ilh  a  rather  broad,  bright  yellow  longitudinal 
stripe  on  the  top  of  the  head  and  pronotum;  wing  covers  brown,  sometimes 
marked  with  darker  dow;  along  the  inner  margin  is  a  bright  yellow  stripe 
which  becomes  lost  near  the  apex ;  hind  wings  transparent,  yellowish  at  the 
base  and  becoming  brownish  towards  the  apex. 

Mtaiuremcnls.^W^Ke  :  Length  of  body.  28-31  mm. ;  wing  covers,  15-17 
mm. ;  hind  femora,  16-30  mm.  Female  :  Length  of  body,  48  mm. ;  wing 
covers,  39  mm. ;  hind  femora.  24  mm. 

Occurs  in  places  covered  with  low  bushes,  especially  Myrica 
(trifera  and  Sweet  Fern,  on  which  the  insect  usually  rests. 
Common  locally  along  the  borders  of  marshy  places.  August 
and  September. 

Acridium  nibiginosum  Harris. 

Plate  IX.  Fi<;.   t. 
Head  and  thorax  leathery  or  rusty  brown  ;  wing  covers  of  the  same  color, 
sometimes  sprinkled  with  small,  darker  colored  spots ;  hind  wings  transparent  : 
yellowish  at  base  and  brownish  towards  the  apex. 

Size  of  preceding  species,  from  which  it  differs  by  its  redder 
color  and  by  the  absence  of  the  yellow  stripe  on  the  head,  prono- 
tum and  wing  covers.     It  also  inhabits  similar  places. 

Acridium  americanum  Drmy. 
Plate  IX,  Fic.  3- 
Head  with  piceous  and  flesh-colored  stripes ;  top  of  head  with  a  broad  yellow- 
ish longitudinal  stripe  running  from  the  vertex  to  the  end  of  the  pronotum  ; 
pronotum  pitchy  brown  with  three  yellow  stripes  on  each  side ;  abdomen  pale 
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yellow ;  wing  covers  semi  transparent  with  a  yellow  stripe  along  the  inner  margin ; 
remaining  pan  thickly  covered  with  large  and  distinct,  dark  semilransparent 
brown  spots ;  costal  margin  al  base  yellow ;  wings  transparent,  yellowish ;  poste- 
rior femora  buff  inside  and  below,  outside  white  with  oblique  transverse  stripes 
meeting  at  the  black  stripe  which  runs  along  the  middle  \  hind  tarsi  bright  red, 
s[Mnes  white,  tipped  with  black. 

Measurements. — Male  :  Length  of  body,  about  43  mm.  ;  wing  covers.  45 
mm. ;  posterior  femora,  34  mm.  Female  :  Length  of  body,  53  mm.  ;  wing 
covers,  54  mm. ;  posterior  femora.  z8  mm. 

Found  from  early  in  May  until  early  in  July,  and  again  during 
the  latter  part  of  September  until  early  in  November.  The 
flight  of  this  insect  is  rapid  and  long  ;  it  often  flies  up  into  trees 
to  escape  capture.  Quite  rare  in  this  vicinity,  but  common  in 
the  Southern  States,  It  is  the  largest  Grasshopper  found  in  this 
vicinity, 

Paroxya  Scudder. 

Body  straight,  subcylrndrical ;  bead  rather  larger;  eyes  prominent;  antenna 
longer  in  the  male  than  in  the  female  ;  pronotum  twice  as  long  as  broad,  median 
carina  slight,  lateral  carina  rounded,  posterior  lobe  punctured ;  wings  and  wing 
covers  of  the  male  slightly  shorter  than  the  abdomen,  in  the  female  much 
shorter ;  hind  femora  reaching  the  tip  of  the  abdomen ;  prosternum  with  a 
prominent  subcylindrical  spine. 

Paroxya  atlantica  Scudder. 

Plate  VIII.  Ftc.  5, 

Top  of  head,  pronotum  and  wing  covers  light  or  dark  olive  brown ;  face  and 
sides  of  head  bright  yellow ;  behind  the  eyes  commences  a  broad  black  band 
which  also  runs  along  the  sides  of  the  pronotum ;  lower  part  of  pronotum 
bright  yellow;  abdomen  yellow;  anterior  legs  olivaceous ;  posterior  (emora 
outside  olivaceous,  inside  yellow,  black  at  apex ;  hind  libi^  lead-colored. 

Measurements. — Male:  Length  of  body,  33  mm.;  wing  covers,  13  mm.; 
posterior  femora.  13  mm.;  antenna:,  13  mm.  Female  :  Length  of  body,  33  mm.; 
wing  covers,  34  mm.;  posterior  femora,  i;  mm. ;  antennx,  10  mm. 

[■'otmd  in  swampy  places  from  July  until  early  in  October. 

Paroxya  floridana  Thomas. 

Recorded  from  New  Jersey,  and  possibly  will  be  found  in  this 
neighborhood. 

[Natiemlier,  rSg^.]  ^0 
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Melanoplus  Stal. 

Head  rounded  on  top;  vertex  continuous  with  the  median  sulcus  of  the  face, 
with  the  portion  between  the  eyes  channelled ;  (ace  with  the  lateral  carina 
sharply  defined  :  eyes  prominent,  nearly  straight  in  [ront  and  rounded  behind  ; 
antenna;  slender,  extending  to  the  tip  of  the  pronotum  in  the  female,  and 
beyond  in  the  male  ;  pronotum  with  a  distinct  median  carina,  the  lateral  carina 
obtuse  and  the  transverse  incisions  more  or  less  distinct.  Wing  covers  long 
and  narrow,  as  long,  longer  or  shorter  than  the  abdomen ;  hind  wings  some- 
what shorter  than  the  wing  covers ;  first  joint  of  hind  tarsi  as  long  as  the  last 
joint;  pulvilli  between  the  claws  large;  last  joint  of  abdomen  of  the  male 
much  swollen. 

Melanoplus  femur-rubnim  {De  Geer). 
Plate  VIII,  Fic.  7. 

Yellowish  green,  with  a  black  patch  behind  the  eyes  and  at  the  sides  of  the 
pronotum.  Sides  of  thorax  with  an  oblique  yellow  line ;  underside  of  abdo- 
men and  thorax  bright  yellow;  hind  femora  yellowish  green,  shaded  with 
black ;  hind  tibiae  and  tarsi  coral  red ;  wing  covers  olivaceous  or  fuscous,  some- 
times with  a  row  of  blackish  spots  along  the  middle ;  hind  wings  pellucid  ; 
cerci  of  male  broad  at  base  and  pointed  at  the  tip. 

Miaiurcments. — Male:  length  of  body,  ao  mm,;  wing  covere,  18  mm.; 
posterior  femora,  12mm.  Female:  Length  of  body,  25  mm,;  wing  covers, 
20  mm.  1  posterior  femora,  i;  mm. 

Exceedingly  common  everywhere,  from  about  the  latter  part 
of  July  until  frost.  It  is  sometimes  very  destructive  to  field 
crops,  gardens,  shrubs  and  young  trees. 

Melanoplus  atlanis  (Ri/ey). 

Very  closely  related  to  At.  femur-rubtum,  but  may  be  separated  by  the 
following  characters:  The  cerci  of  the  male  are  broad,  equal,  and  rounded  at 
the  tip  and  about  twice  as  broad  as  long  ;  tip  of  last  abdominal  segment  notched. 
In  the  female  the  median  carina  on  the  anterior  lobe  of  the  pronotum  is  wholly 
wanting  or  very  indistinct.     In  size  and  t-olor  like  M.  femur-rubrum. 

Rather  common  in  fields,  from  August  until  frost. 
Melanoplus  colUnus  {Scudder). 

Head  gray,  pronotum  grayish  brown  with  a  shining  black  patch  on  each  side  ; 
hind  femora  beneath  and  inside  yellow  ;  outside  grayish  brown  with  three  black 
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bands  encircling  about  lialf  the  femora  above ;  hind  tar«  red  ;  wing  covers 
reaching  the  tip  of  Ihe  abdomen.     Cerci  of  male  forked  at  the  apei. 

Afiasuremenls. — Male:  Length  of  body,  ig  mm.;  wing  covers.  13  mm.; 
posterior  femora,  1 1  mm.  Female  ;  Length  of  body,  aa-a;  mm. ;  wing  covers, 
15  mm.;  posterior  femora,  12-14  i>m. 

Not  uncommon  during  August  and  September  in  dry  grassy 
fields.  It  may  be  easily  known  by  the  distinct  black  bands  on 
the  hind  femora,  its  gray  color  and  the  forked  cerci  of  the  male. 

Melanoplus  punctulatus  (Scudder). 

Olive  yellow  ;  sides  of  pronolum  with  a  black  patch  ;  hind  femora  with  deep 
wine-red  and  olive-yellow  bands,  underside  of  femora  crimson;  tibiie  dirty  red 
with  a  yellowish  band  at  the  base  ;  tarsi  with  last  joint  lipped  with  black  ;  wing 
covers  olive  brown  with  scaltered  black  spots ;  hind  wings  pellucid,  yellowish  al 
base,  dusky  toward  the  apex  ;  cerci  ol  male  flat,  basal  half  narrow,  outer  half 
suddenly  expanding,  especially  on  one  side ;  antennae  of  male  quite  long. 

Measuremeuls. — Mal«  :  Length  of  body,  20-23  mm.  ;  wing  covers,  19-31 
mm. ;  posterior  femora,  II  mm.  Female  :  Length  of  body,  25-29  mm. ;  wing 
covers,  17-18  mra.  ;  posterior  femora,  11-13  mm. 

The  habits  of  this  species  are  very  different  from  those  of  the 
other  members  of  the  genus.  Instead  of  being  an  active  crea- 
ture, and  living  on  the  ground  amongst  the  grass  like  other 
species  of  Melanoplm,  it  inhabits  pine  trees,  and  is  sometimes 
found  in  numbers  on  the  same  tree.  It  is  quite  sluggish,  and 
may  be  easily  taken  without  making  any  or  much  effort  to  escape 
capture.  Found  during  August  and  September.  It  is  quite 
scarce  in  this  vicinity,  but  rather  common  in  certain  parts  of 
Connecticut  and  New  York  in  the  pine  woods. 

Melanoplus  tninor  (SeuJde/-). 

Head  and  thorax  grayish  or  brown  ;  legs  dirty  yellow;  hind  femora  brownish 
outside  with  traces  of  darter  bands,  underside  orange ;  hind  tibia?  lead  color,  or 
dull  reddish  in  some  individuals.  Underside  of  body  pale  yellow  ;  wing  covers 
brown  with  a  few  small  black  spots  along  the  middle ;  hind  wings  dusky  at  the 
apex,  cinereous  towards  the  base.  Wing  covers  reaching  the  lip  of  Ihe  abdo- 
men ;  cerci  of  male  quadrate  at  base,  somewhat  compressed,  longer  than  broad 
outer  portion  rounded  at  tip,  narrower  than  basal  pan,  benl  upward  and 
grooved  at  the  apen. 
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MiaiUTimtnts. — Male  :  Length  of  body,  17  mm.;  wing  covers,  ia.5  mm.: 
posterior  femora,  n  mm.  Female  :  length  of  body,  tt  mm.;  wing  covers, 
IM  mm. ;  posterior  femora,  12  mm. 

Found  during  June  and  in  July  in  dry  grassy  places,  along  the 
Palisades  and  in  Westchester  County,  N.  Y.  Common  locally. 
It  may  be  readily  known  by  its  lead-colored  hind  tibiie. 


Melanoplus  borealis  {Fieber). 

This  species  very  much  resembles  M.  femur.rubrum,  but  Ihe  wings  and 
wing  covers  are  much  shoner  Ihan  (he  body ;  (he  transverse  furrow  of  the  ante- 
rior lobe  of  the  pronotum  is  indistinct,  and  upper  half  of  the  divergent  lobes 
much  darker  than  the  pale  lower  half.     Cercl  of  male  nearly  equal  throughout. 

Mtasurfminls. — Male  \  length  of  body,  16  mm. ;  wing  covers,  g  mm. ;  hind 
femora.  9mm.     P'emale  :   Length  of  body,  21  mm.;  wing  covers,  10  mm.;  pos- 

Taken  on  the  cranberry  bogs  at  Jamesburg,  N.  J.,  during  July 
and  August. 

Melanoplus  bivittatus  {Say). 

Plate  VIII,  Feg,  8. 

Yellowish  green  or  grayish  green,  upper  ade  of  head  and  pronotum  deep 
brown,  the  former  with  two  yellow  lines  on  top.  continued  along  upper  sides  of 
the  pronotum  and  extending  to  nearly  the  lip  of  the  wing  cases  :  underside  of 
abdomen  yellow  ;  wings  extending  to  the  tip  of  the  abdomen;  femora  marked 
with  black  ouLside,  hind  tarsi  red ;  anlenn.\'  rufous. 

Measurtmenls. — Male  :  I.ength  of  body,  28  mm. ;  wing  covers,  20  mm.;  hind 
femora,  15  mm.  Female  \  Length  of  body,  about  38  mm.;  wing  covers,  24  mm.; 
hind  femora,  20  mm. 

This  is  the  largest  and  clumsiest  species  of  Melanoplus  found 
in  this  vicinity.  It  may  be  readily  known  by  the  two  yellowish 
stripes  along  the  back.  It  inhabits  damp  or  swampy  meadows, 
covered  with  weeds  and  tall  grass.  Common  from  July  to 
October. 

Pezotettix  Burmeister. 

r.  but  the  wings  and  wing  covers  are  absent  or  abbrevi- 
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Pezotettix  scudderi  Uhier. 

Plate  VIII,  Fic.  6. 

Fusco-femiginous ;  wing  covers  extending  a  Uctle  beyond  the  second  abdom- 
inal segment ;  posterior  femora  yeJIow  on  the  underside  ;  hind  tibia  red  with  a 
block  ring  near  the  base. 

.Mcasuremenls. — Male,  16-17  """-    Female,  22-23  lO"- 

Not  common  in  this  neighborhood.  Found  from  the  latter 
part  of  August  until  the  latter  part  of  October,  in  dry  places. 


TETTIGIN/t;. 

Tettix  Latreille. 
Size  small  :  form  slender ;  head  small,  eyes  globular,  protruding  ;  anlennx 
13-14-jointed  ;  pionotum  compressed  anteriorly,  median  carina  tlistinct,  hind 
portion  extending  back  over  the  abdomen  to  or  beyond  its  extremity,  and  termi- 
nating in  a  long  narrow  point ;  wing  covers  very  short ;  wings  fan-like, 
well  developed,  almost  as  broad  as  long,  and  as  long  or  longer  than  the  abdo- 
men ;  lower  anterior  angle  of  sides  of  pronotum  angulated  and  bent  inward. 


Tettix  granulatus  {^Kirby). 

Wholly  grayish  brown,  and  finely  granulated  ;  narrow,  slender;  pronotum 
much  longer  than  the  abdomen ;  verten  prominent,  advancing  in  front  of  the 
eyes,  with  the  front  border  angulated. 

MeasHtemtnls. — Length  of  body,  it  mm.;  pronotum.  13  mm.;  hind  (emorfl. 


Found  along  roadsides,  usually  in  damp  places,  from  April  to 
September. 

Tettix  CUCUllatUS  {Burmeister). 

kesembles  'J',  grana/alui,  but  the  vertex  is  narrower  and  does  not  project 
beyond  the  eyes ;  the  front  of  the  vertex  is  cut  square  and  is  not  angulated  as 
in  T.  granulalus.  The  pronotum  is  also  broader  and  the  median  carina  less 
distinct. 

Mtasurenttnts. — Length  of  body,  to  mm.;  pronotum,  13  mm,;  posterior 
femora,  6  mm. 

Found  in  similar  localities  as  the  preceding  species. 
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Tettix  ornatus  {Say\ 

Smaller  than  T'.  cucullaltis.  with  various  styles  of  omaDientations.  Vertex 
slightly  advancing  beyond  the  eyes,  with  the  front  border  rounded  and  the 
median  carina  projecting ;  pranotutn  extending  beyond  the  abdomen.  In  color 
it  is  cinereous,  with  yellowish  and  black  markings. 

Aftasarimenls. — Length  of  body,  lo  mm,  ;  pronotum,  ll  mm. ;  posterior 
femora,  s  mm. 

Found  from  April  until  September. 

Tettix  triangularis  (Scu,ider). 

Allied  to  7'.  ornatui,  but  differs  by  having  the  pronotum  slightly  extending 
beyond  the  tip  of  the  abdomen,  and  not  prolonged  into  a  long  slender  point  as 
in  T.  omalui. 

Measurements. — Length  of    body,   9  mm. ;    pronotum,  9  mm. ;    posterior 

femora,  s  mm. 

It  is  considered  as  a  variety  of  T.  ornatus,  and  is  found  in  the 
same  localities. 

Tettigidea  Scudder. 

Size  small  ;  form  robust  and  clumsy;  head  large  and  broad,  with  the  front 
less  sloping  and  with  median  ridge  of  the  face  more  prominent  than  in  the 
genus  Tettix  ;  antennie3l-23-jointed  ;  lower  anterior  angle  of  sides  of  pronotum 
rounded  and  not  bent  inward  as  in  Tettix;  front  border  of  the  pronotum 
thrust  forward  and  partly  concealing  the  head;  median  carina  straight,  some- 
what curved  anteriorly ;  lateral  carina  less  prominent  than  in  Tettix.  and  not 
so  strongly  bent  inward  in  advance  of  the  broader  portion  of  the  pronotum. 

Tettigidea  lateralis  (Say). 
Platk  X,  Fig.  7. 

Head  and  sides  of  body  blackish  brown  \  hind  femora  with  a  rather  large 
ochraceous  spot  outside  about  the  middle  ;  underside  of  body  dirty  yellow  ;  top 
of  pronotum  light  or  dark  testaceous,  sometimes  the  same  color  as  the  sides  of 
the  body,  with  a  testaceous  border.  In  the  male  the  face  and  lower  anterior 
portion  of  the  pronotum  are  yellow.  Wings  and  pronotum  extending  beyond 
the  abdomen,  wings  somewhat  longer  than  the  pronotum. 

Measurement!. — Male  :  Length  of  body.  10  mm. ;  pronotum,  11  mm. ;  pos- 
terior femora,  6  mm.  Female :  Length  of  body,  14  mm. ;  pronotum,  15  mm.  ; 
posterior  femora,  7.5  mm. 

Found  from  April  until  September. 
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Tettigidea  polymorpba  (Burmeister). 

Plate  X,   Kiu.  8. 
Closely  allied  10  T.  laleralis  in  color  and  form,  bul  the  pronolum  exlends  to 
the  tip  ot  (he  abdomen,  and  the  wings  are  somewhat  shorter. 

Found  in  the  same  places  and  time  as  T.  lateralis. 
Batrachidea  Sennlle. 

Head  somewhat  enlarged  and  the  space  between  the  eyes  distant;  antennx 
iz-jointed  ;  pronoium  reaching  the  extremity  of  the  abdomen,  with  the  median 
carina  veiy  high  and  arched  ;  legs  slout. 

Batrachidea  cristata  {Harris). 

i'LATK    X.    FiO.    9. 

Veitex  projecting  beyond  the  eyes,  front  border  well  rounded,  a  little  angu- 
lated;  median  carina  sharp,  prominent,  and  sloping  backwards;  the  pronotum 
is  finely  granulated,  usually  with  two  black  spots  on  each  side  near  the  anterior 
portion  above,  otherwise  the  insect  is  wholly  fuscous. 

Meaiurements. — Length  of  body,  10  mm.  ;  posterior  femora,  5.5  mm. 

Found  from  April  to  October.  B.  carinata  is  considered  a 
long-winged  variety  of  B.  cristata. 


Synopsis  of  Species  of  Acrididic. 

Trnxalis. 
Face  very  oblique ;  vertex  in  form  of  a  long,  blunt  cone  or  pyramid  ; 
antenn:t  flallened. 
Color,  green  and  brown  ;  wings  and  wing  covers  extending  beyond 

the  abdomen 7'.  irrvicernis. 

OpomalK. 

Head  as  in   TruxalU. 

Color,  light  brown  :  wings  and  wing  covers  much  shorter  than  the 

abdomen O.  brachyftera. 

Chloemltis. 

Top  of  head  rounded  ;  vertex  produced  into  a  short,  blunt  pyramid  ;  pro- 

notum  parallel. 
Creen  or  brown  :  wings  shorter  than  the  abdomen  (female)  or  nearly 

as  long  (male) C.  viridis. 

Wings  o(  female  extending  to  the  tip  a\  the  abdomen. . .  .var.  pvndalalu! . 
Grayish  brown  speckled  with  black  ;  hind  femora  with  two  light 

patches  outside  :  sides  of  pronotum  marked  with  black  (female) 

or  wholly  black  (male) C.  eonipersa. 
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Stenobothnis. 
Pronolum   constricted  before  the  middle  ;    head  similar   to  Chloealtit ; 
body  slender  and  narrow. 
Green  and  brown  :  wings  and   wing  covers  extending  beyond  the 

aljdomeD   S.  aiacuHfienHis. 

Nearly  like  maculipettnis,  with  the  vertex  more  angulate  with  front 

in  profile S.  olivacmi. 

Wings  and  wing  covers  extending  to  tip  of  the  abdomen .y.  ai/uatii. 

Wing  covers  yellowish,  shorter  than  the  abdomen  ;  hind  tibia;  red, 

knees  black S.  curliftnnis. 

Wings  and  wing  covers  as  long  or  longer  than  the  abdomen, 

var.  IcngiptHnis. 
Cbortophaga. 
Fronotum  acutely  angled  behind  ;  median  carina  elevated. 

Grass  green  ;  wing  covers  sometimes  with  brown  stripe  ;  hind  wings 

yellowish  green  at  base,  translucent t".  viridifasciaia. 

Dusky  brown,  wing  covers  with  darker  patches var.  in/useala. 

Eucoptolophus. 
Head  swollen ;   pronolum  constricted  at  the  sides,  triangular  behind, 
median  carina  cut  in  the  middle  by  a  distinct  notch. 
Dusky  brown  ;  wing  covers  with  lighter  fasciie E.  lordidui. 

Pronotum  keel-shaped,  arcuate,  acutely  angled  behind. 

Brown  ;  hind  wings  at  base  brighl  sulphur  yellow  ;  pronotum  sharply 

angled  behind A.  xanthopUra. 

Smaller  species,  color  like  xanlhopiera,  pronotum  iriaogular  behind, 

A.  tulpkutca. 
Hippiscus. 
Robust  species ;  pronotum  very   broad,  rugose  ;  median  carina  distinct, 
slightly  notched  before  the  middle. 
Ashy  lead  color ;  wing  covers  with  luscous  blotches,  aiillary  told 

yellowish;  hind  wings  coral  red  at  base H.  tubcToilalus. 

Ashen  gray  with  darker  shades,  pronotum  tinged  with  olive  green  ; 
wing  covers  with  many  large  dark  spots  :  hind  wings  orange 
red  at  base H,  phaniiopterus. 

Dissosteira. 

Median   carina  of  pronotum   notched,   arched   on   the  posterior   lobe, 
straight  on  anterior  lobe. 
Varies  from  sepia  10  rusty  brown  ;  hind  wings  black  with  a  yellow 

outer  l»rder D.  Carolina. 

Trimerotropis, 
Median  carina  of  pronolum  not  very  distinct,  and  broken  by  two  wide 
notches. 
White,  with  fine  black  atoms;  hind  wings  pale  translucent,  yellov 

Spbaragemou. 
Head  tumid  ;   vertex  broad  ;   pronotum  acute  angled  behind  ;   median 

carina  elevated,  compressed  and  notched. 
Light  or  dark  brownish  fuscous,  with  darker  markings  ;  hind  wings 

pale  yellow  at  base  ;  hind  tibix  coral  red  with  a  broad  black 

and  white  band  at  base .V.  hallii. 

Ashen  gray,  profusely  marked  with  black  ;  hind  libix  coral  red  with 

a  white  band  near  the  base .V.  saialile. 

Brown,  mottled  with  fuscous  ;  hind  tibia;  red  with  an  obsolete  white 

ring  near  the  base S.  aqualt. 
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Circotettix. 
Pronotum  Aaltened  on  Lop,  acute  angle  behind  ;  median  carina  with  two 
notches  before  the  middle. 
Ashen  gray,  profusely  marked  with  black ;  hind  wings  pale  yellow 
at   base  :    hind   tarsi    yellowish,   with    three    indistinct   black 
bands C.  verruculatus . 

Psioidia. 

Small  spectirs :   Head  large;   antenn:);  flattened;    pronolum  granulated, 
much  compressed  before  the  middle,  median  carina  with  two 
notches. 
Ash  coloied,  variegated  with  gray  and  brown.     Iliad  wings  pink  or 

yellowatbase P.  fin/slralis, 

ScirtetticB. 
Small  species  :   Pronotum  less  elevated   than  Psiitidia  ;  median  carina 
with  one  notch  before  the  middle. 
Ashen  gray,  marbled  with  darker  markings ;   hind  wings  sulphur 
yellow  at  base ;  hind  tibia;  red  with  black  ring  at  base  followed 

by  a  while  and  black  ring S.  marnwrala. 

Acridium. 
Large  and  robust   species;    pronolum   obtuse  angled   behind,   median 
carina  distinct,  lateral  carina  rounded. 
YeUowish  green,  with  a  distinct  yellow  line  running  from  the  head 

to  the  tip  of  wing  covers,  which  are  brown A.  alulaceum. 

I.,eathery  brown,  without  the  yellow  stripe A.  ruHginosum. 

I'iceous,  with  flesh-colored  and  yellow  stripes  on  the  head  and  prono- 
lum; wing  covers  covered  with  dark  brown  spots A.  americanuBi. 

Small  species ;  pronotum  twice  as  long  as  broad,  slightly  rounded  behind, 
smooth,  posterior  lobe  punctured. 
Olive  brown,  face  and  sides  yellow  ;  behind  the  eyes  a  black  stripe 

running  to  the  end  of  the  pronolum P.  allaalica. 

MeUnoplus. 
Allied  to  Paroxya  ;  pronotum  shorter,  with   the  lateral  carina  on  the 
anterior  lobes  indistinct ;  anal  segment  of  male  swollen. 
Yellowish;    wing  covers  fuscous;    hind   tibiw  red;   cerci  of  male 

broad  at  base,  pointed  at  the  tip M.  /emur-rubriim. 

Similar  to  femur-rubruni  ;   cerci   of  male  about   l*ice  as  long  as 

broad,  rounded  at  tip .if.  allaais. 

Grayish ;  hind  fembra  with  three  distinct  black  bands  above  ;  hind 

libix  red ;  cerci  of  male  forked  at  the  tip At.  coltiuui. 

Oiive  yellow;  wing  covers  olive  gray;  hind  femora  with  wine-red 
and  yellow  bands ;  cerct  of  male  flat,  basal  half  narrow,  outer 

half  expanded  on  one  side     M,  punctutatus. 

Grayish  brown  ;  hind  tibia;  lead  colored,  rarely  dull  reddish  ;  cerci 
of  male  quadrate  at  base,  longer  than  broad,  outer  portion 
rounded  at  tip  and  narrower   than  basal  part,  bent   upwards 

and  grooved  at  the  apex M,  miner. 

LiVe  /emurTuimm.  but  the  wings  and  wing  covers  much  shorter 

than  the  abdomen  :  cerci  of  male  neariy  equal  throughout,  A/,  iorealis. 
Robust :  yellowish  green,  with  two  yellow  lines  running  from  behind 
the  eyes  to  the  end  of  the  pronotum  and  along  the  wing  covers, 

At.  btT/illalus. 
Pezotettii. 
Allied  to  Melanopltts  ;  wing  covers  abbreviated. 

Fusco-ferrugineous  ;  hind  tibia;  red  with  a  black  ring  at  base,  P.  scudderi. 
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Tettix. 
Minute  species:    PronoUim  exiending  back   over  the  abdomen   lo  or 
beyond  its  extremity. 
Grayish  brown,   finely  granulated  ;   pronotum  citendine  much  be- 
yond the  abdomen  ;  vertex  angulated.  advancing  in  front  of  the 

eyes .T.  granulalui. 

Venex  narrower,  nol  projecting  beyond  the  eyes ;  not  angulated. 

T.  lucuttatus. 
I'ronotum  shorter  than  in  the  two  preceding  species  ;  fuscous,  with 

various  styles  of  ornamentation T.  arnalas. 

Like    T.   ornatus,   but   the  pronotum   not  extending   beyond   the 

abdomen T.  triangularis, 

TettieideA. 
Minute  species:  Allied  to  Tellix  ;  robust;  lower  anterior  angle  of  sides 
of  pronotum  rounded  and  not  bent  inward  as  in  Tettii. 
Mind  femora  with  a  rather  large  pale  spol  outside;  top  of  pronotum 

light  or  dark  brown,  extending  beyond  the  abdomen 7'.  lateralis. 

Allied  to  T.  lateralis  :  pronotum  reaching  the  lip  of  the  abdomen. 

7'.  polymotpha. 

Batrscbidea. 

Median  carina  much  elevated,  arcuate,  extending  to  the  tip  of  abdomen 
or  beyond. 
Fuscous,  with  two  black  spots  on  each  side  on  lop  of  the  pronotum. 
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EXPLANATION  OF  PLATES. 


Pl-ATK   V. 
-Anisaiabis  maritima  Bon.      Female, 
-Slyhpyga  erUttlalis  (LLnn.).     Male. 

Female, 
-Ptriplaneta  amtricana  (Linn.).     I-'einale. 
-Gryllotalpa  calvmltia  Scudder.     Female. 
-Cryllus  ptHHsylvaui^us   Burm.     Male. 

'      "      domeslicm  Linn.     Male. 
-NemQbius  fasciatui  (De  f.eer).     Male. 
"  vitlalus  (HaiT.).      Female. 

a_ffittis  Beut.     F'emale. 
-(Ecanlhttt  Hivmi  (I)e  Geer).     Male. 

-Xabea  bipunctata  (De  Geer).     Female. 
-Tridaclylui  Itrminalis  Scudder.     Female. 
-Phylhsdrlus patchillui  (Uhler).     Male. 
-Ceuthepkiltis  grandis  Scudder.     Female. 

Plate  VI. 


Fig.  I. — Cyrlophyllus  c-<J«i-fli'Uj/ (Harris).     Male, 

Fig.  3, — Amblycorypha  rolundifolia  (Scudder).     F'emale. 

Fig.  3. — Mieriycentrtim  latiri/olitim  (I.inn.J.     KemaJe. 

Fig.  4. — Orckelimum  vulgare  Harris.     Male. 

Fig,  5. —  "  "  "  Female, 

Fig.  6. — Xiphidium  brcvipennis  Scudder.     Female. 

Fig.  7. —         "  fascialum  (Ue  Geer).     Female. 

Fig.  8. — CoHocephalus  msigir  Harris.     Male. 

Fifi-  9- —  "  robuslus  Scudder.     Female. 


Kig, 
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Fig. 

Fig, 

6 

Fig. 
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Fig, 
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Fig. 
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Fig. 

II 

Fig. 

12 

Fig. 

13 

Fig. 

14 

Fig. 

IS 

Fig. 
Fig. 

16 
17 

Pla 


(  VII. 


I  Davis.     Male. 


Fig. 
Fig. 
Fig. 
Fig. 
Fig, 
Fig. 


-  "  disiimilii  Serville.     Male. 

-Scuddtria  curvUauda  {I>e  Geer).     Male, 

—  "  "  "  Aral  spin* 
7. — AtlaHlUus  pachymerus  (Burm.  1.      Male. 

dorsalis  (Burm.).     Female. 
rj.—Chloialtii  eonspersa   Harris.      Male, 
o. —        "       viridii  Scudder.     Female. 


„Gooi^lc 


3 1 6     BulUtin  American  Museum  of  Natural  History.    [Vol.  VI.] 


Plate  VII 1. 

Fig.     I 

—  Truxalis  brevtcornis  Linn.     Male. 

Fig.      2 

—         ■•                '■            "          Female. 

Fig.    3 

—Psinidia  Jtntstralis  Servilli:.     Female 

Kig.    4 

—  StenobctkTus  macuiiptnnis  Scudder. 

Female. 

FiB-     5 

—Parexya  atlanlica  Scudder.     Female. 

Kig.    6 

—F^soh-ltix  scudJrri  Uhler.      Female. 

l-'ig-    7 

—Mflanoplus  ftmur-rubrum  (De  Geer). 

Female 

Kig.    8 

—          '•         biviUalut  (Say).     Female. 

Fig.    9 

—  Chorlophaga  viridifasctala  (Ik  Geer). 

Femal 

Fig.  lo 

—Atfhia  sulphurca  (llairls).     Male. 

Kig,  .. 

—       ■■     xanlkoptera  (Gerinar).      Male. 

Hj. 

" 

►'B- 

l-iB. 

Hg- 

KiB. 

Plate  IX. 

-Acridivm  rubiginomm  Harris,     Female. 
"         alulaeruia   Ilarris.      Female. 

ameriianum  (Dniry).     Female, 
-mppiseus  pkanUoflerus  (Germar).     Male. 
-Spharagemoit  squall  (Say).     Female. 
-CirtoUttix  verruculatUi  (Kirby).      Female. 


Plate  X. 

— Spharagemon  botlU  Scudder.     Male. 
Fig.    a. — Rnsoptolophus  sordidus  (Burm.(.     Female. 
Fig.    l.—Hippiscus  luberculalas  (Pal.  de  Bcauv,),     Male. 

irittlica  marmorata  (Harris).     Male. 
FiK-     l.  —  Trimerotropis  maritima  (Harris).      Female. 
Fig.    6. — DiisosUira  larotitta  (Linn.).     Female. 
■Telligidea  latefalis  (Say).     Female. 

poiymorpha  (Uurm.).  Female. 
Balrackidea  crislala  (Harris).  Female. 
Dic^heromtra  femerala  (Say).      Female. 
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Article  Xin.— DESCRIPTIONS  OF  TEN  NEW  NORTH 
AMERICAN  MAMMALS,  AND  REMARKS  ON 
OTHERS. 

By  J.  A.  Allen. 

The  large  additions  made  during  the  last  few  months  to  the 
collection  of  mammals  in  the  American  Museum  include  a  num- 
ber of  undescribed  forms,  mainly  from  the  collections  of  Messrs. 
W.  W.  Price  and  W.  W.  Granger.  Mr.  Price's  collection,  made 
in  southeastern  Arizona,  alone  numbers  about  1500  specimens, 
one-half  of  which  has  been  purchased  by  the  Museum.  The  whole 
collection,  however,  has  been  kindly  sent  by  Mr.  Price  to  the 
Museum  for  determination,  and  will  form  the  basis  of  a  special 
paper  on  the  mammals  of  southern  Arizona,  to  be  published 
shortly  in  the  Museum  '  Bulletin,'  Mr.  Price  contributing  his 
important  field  notes,  covering  nearly  a  year's  work  of  himself 
and  assistants.  In  addition  to  the  several  new  species  discovered, 
his  observations  and  collections  greatly  extend  the  hitherto 
recorded  range  of  many  species  of  mammals.  Thus  the  known 
range  of  Tamias  cinereUoUis,  T.  lateralis,  Sciurus  hudsonius  mog;ol- 
lonrnsis,  Arvicola  altUolus,  and  Sitomys  americanus  rufinus  has 
been  carried  from  the  San  Francisco  Mountains  southeastward 
along  the  Pine  Plateau  region  to  the  White  Mountains,  and  some 
of  them  to  the  Chiricahua  and  Oraham  Mountains  ;  and  the 
large  Nyclinomus  macrolis  nevademis,  described  by  Dr.  Harrison 
Allen  from  Nevada,  has  been  found  by  Mr.  Price  in  the  Chirica- 
hua Mountains.  Much  light  has  also  been  thrown  upon  the 
range  of  various  other  species  in  southern  Arizona. 

Mr.  Granger's  collection,  numbering  over  500  specimens,  col- 
lected mainly  in  South  Dakota,  contains  several  species  new  to 
the  fauna  of  the  Black  Hills  region,  and  will  also  be  made  the 
subject  of  a  special  report. 

The  measurements  given  in  the  following  paper  were  taken  by 
the  collector  from  the  fresh  specimen  before  skinning,  unless 
otherwise  stated. 

[317I 


^yGoo'^lc 


3l8     Jiulletin  American  Museum  of  Natural  History.     [Vol.  VI, 


Perognathus  price!,  sp.  nov. 

Above  gray,  lined  wiih  black  ;  no  fulvous  lateral  line  ;  beneath  while  ;  tail 
strongiy  crested  penicillate,  dark  above,  becoming  blackish  dislally,  white 
below  :  ears  du^ky  ;  feet  grayish  white,  soles  naked.     Pela^  rather  harsh  but 

Mrasurtmrnts. — Total  length  (type).  157  mm.;  tail  vertebra,  90  ;  pencil  at 
tip  of  tail,  10;  hind  fool,  23;  ear,  7.5.  Average  of  5  adult  specimens  (4  J I , 
19):  Total  length,  151  ;  tail  vertebite,  8!  :  hind  fool,  as  ;  ear,  8. 

Skull. — Total  length,  23  ;  basilar  length.'  18  ;  mastoid  breadth,  12  ;  length 
of  nasals,  8  ;  breadth  of  interparietal,  S  ;  greatest  length  of  interparietal,  4  ; 
length  of  mastoid  area,  la.  The  interparietal  is  large,  distinctly  pentagonal, 
twice  as  broad  as  long.     The  mastoid  area  is  correspondingly  reduced. 

Type,  No.  \\\\,  S  ad.,  Oposura,  .SoDora,  May  31,  1894;  B.  C.  Condil 
(Price  Collection). 

Named  for  Mr.  W.  W.  Price,  in  recognition  of  his  important  mammalogical 
explorations  in  southern  Arizona. 

This  species  is  based  on  5  adult  specimens  (4  males  and  i 
female)  taken  at  Oposura,  Sonera,  May  30  and  31,  1894,  by  Mr. 
B.  C.  Condit,  of  Mr.  W.  W.  Price's  Arizona  Expedition. 

This  species  appears  to  bear  no  close  resemblance  to  any  hith- 
erto described.  In  color  it  somewhat  resembles  P.  inlermedim 
Merriam,  which  is,  however,  a  much  larger  species,  with  very 
different  cranial  characters,  and  not  nearly  so  clear  gray. 

Perognathus  conditi,  sp.  nov. 

Above  yellowish  gray,  lined  with  black  ;  a  broad  pale  fulvous  lateral  line  : 
feel  and  lower  parts  white  ;  ears  gr.iyish  dusky  ;  tragus  about  as  high  as  broad  ; 
tail  dusky  above,  while  below,  not  crested,  and  only  very  slightly  tufled  al  Ihe 
end.     Soles  naked. 

Mtasurements. — Total  length  (type),  197  mm,  ;  tail  vertebrre,  88  ;  hind 
fool,  27  ;  ear,  to.  Another  specimen  (  ^  ad.),  measures :  Total  length.  193  ; 
tail  vertebr:e,  87  ;  hind  foot.  24.5  ;  ear,  n. 

Skull. — I'otal  length,  29  ;  basilar  length,  24  ;  greatest  mastoid  breadth,  14  ; 
length  of  nasals,  10.5  ;  breadth  ol  interparietal,  7  ;  greatest  length  of  inler- 
parietal,  5.  The  interparietal  is  large,  pentagonal,  with  the  posterior  lateral 
borders  much  rounded  ;  mastoid  area  only  moderately  developed. 
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Type,  No.  %\\%,  S  ad.,  San  Beraardino  Ranch,  southeastern  corner  of 
Cochise  Co.,  Arizona,  March  23,  1S94 ;  B.  C.  Condit  (Price  Collection). 

Named  for  Mr.  B.  C.  Condit,  an  associate  of  Mr.  Price  in  his  explorations 
in  Arizona. 

This  species  should  probably  be  compared  with  I',  baileyi  Mer- 
riain  from  Sonora,  but  it  is  apparently  smaller,  more  fulvous,  with 
the  tail  less  crested,  and  the  interparietal  more  pointed  in  front 
and  more  rounded  on  the  postero- lateral  borders. 

Represented  by  3  specimens  (i  ad.  ^ ,  i  young  ad.  5 1  iind  i  i 
juv.)  taken  at  San  Bernardino  Ranch,  Cochise  Co.,  Arizona, 
March  23  and  May  i,  1894.  The  young  specimen  is  grayer  and 
less  fulvous  than  the  adults,  the  type  being  scarcely  distinguish- 
able in  color  from  Kansas  and  South  Dakota  specimens  of 
P.  paradoxus,  and  the  tail  is  quite  as  sparsely  haired.  In  fact,  in 
point  of  color,  P.  eonditi  is  not  readily  distinguishable  from  speci- 
mens of  P.  paradoxus  from  the  southeastern  base  of  the  Black 
Hills;  and  cranially  the  differences  are  by  no  means  strongly 
marked. 

Reithrodontomys  mexicanus  fulvescens,  subsp.  nov. 

Above  yellowish  brown,  more  or  less  heavily  lined  with  black  ;  a  bright, 
strongly  marked  fulvous  lateral  line  :  below  whitish,  the  basal  two-thirds  of  the 
pelage  plumbcons  ;  cars  dusky  externally,  rusty  within,  well  clothed  with  fine 
short  hairs ;  tail  indistinctly  bicolor,  pale  brown  above,  lighter  below,  sparsely 
haired,  but  the  hairs  pretty  thoroughly  concealing  the  annulations  ;  feet  saled 
while,  heels  sparsely  covered  as  far  as  the  first  tubercle  with  fine  short  hairs. 

Mtasuremints. — Total  length  (type),  183  mm,;  tail  vertebra,  loa  ;  hind 
foot,  19  ;  ear,  14.  Average  of  three  adults  (2  ^'  ,  I  S  ):  Total  length,  172  ; 
tail  vertebra,  9<)  ;  hind  foot,  19.3  ;  ear,  14.7.  Eight  adult  specimens  of  R. 
mexicanus  from  Brownsville,  Texas,  average  :  Total  length,  17B  ;  tail  verte- 
brx,  gS  ;  hind  foot,  zo. 

Typi,  No.  }})!,  >,  ad.,  Oposura,  Sonora,  June  I,  1894  ;  B.  C.  Gondii 
(Price  Collection). 

This  subspecies  is  represented  by  three  adult  specimens  taken 
by  Mr.  B.  C,  Condit  at  Oposura,  Sonora,  May  31  and  June  i, 
1894.  It  presents  an  astonishingly  close  resemblance,  in  size 
and  proportions,  to  September  specimens  of  R.  mexioinus'  from 

■The  type  locality  oF;C.  mnicanfi  |Sau»un)  »u  Tchuaan.  Stale  p(  Puehla,  Mexico. 
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Brownsville,  Texas,  but  the  pelage  is  softer  and  fuller,  and  the 
color  above  more  strongly  yellowish  ;  the  tail  and  heels  are  also 
slightly  more  hairy  ;  but  it  is  far  from  certain  that  these  diflfer- 
ences  are  not  in  large  part  seasonal,  though  hardly  probable. 

The  Price  Collection  also  contains  6  specimens  of  R.  megalotis 
from  Fairbank,  Arizona,  and  s  specimens  from  the  Chiricahua 
Mountains  that  seem  indistinguishable  from  R.  longicaudus.  The 
series  of  R.  megalotis  is  from  very  near  the  type  locality  of  the 
species. 

Arricola  leucophxus,  sp.  nov. 

Middle  region  of  upper  parts  suffused  with  pale  reddish  brown,  conspicu- 
ously lined  with  black,  and  sligrhily  tinged  with  ^ay  ;  sides  grayer  and  less 
reddish,  and  less, lined  with  black  ;  underparis  strongly  whitish  gray,  the  fur 
plumbeous  at  base  with  long  whitish  tips,  concealing  the  plumbeous  underfur, 
and  giving  a  general  whiteness  to  the  whole  underparts.  Tail  brown  above, 
whitish  below,  oi  medium  length.     Feet  dusky  above,  strongly  washed  with 

gray- 

Measurrmenlr. — Total  length  (type),  173  mm,;  tail  vertebra,  50  ;  hind  foot. 
22. S  ;  ear,  16.  Average  of  3  adult  specimens  (i  ^  .  3  $f  )  :  Total  length,  166  ; 
tail  vertebra;,  49  ;  hind  foot,  22.7  ;  ear,  15, 

Skull. — Total  length.  2S  ;  basilar  length,  2t ;  greatest  zygomatic  breadth, 
161  greatest  parietal  breadth.  12,5:  least  interorbital  breadth,  4  ;  length  of 
nasals,  8.5  ;  upper  molar  series,  6,5.  The  brain-case  is  broad  and  flat ;  the 
interorbital  region  is  remarkably  broad  ;  rostrum  also  broad  :  angle  of  mandible 
exceptionally  developed,  even  broader  and  heavier  than  in  the  much  larger 
A,  idax.  Dentition  as  in  the  RSynotnts  section  generally,  but  the  molars  are 
narrow  in  proportion  to  the  heavy  development  of  the  skull. 

Type,  No.  JJSJ.  i  ad.,  Graham  Mountains,  Arizona,  July  18,  1894;  Price 
and  Condit  (Price  Collection), 

This  species  is  represented  by  4  specimens  (  i  5,  2SS  ad., 
1  2  juv.),  taken  by  Messrs.  Price  and  Cotidit  in  the  Graham 
Mountains,  Arizona,  July  18  and  19,  1894,  It  is  readily  dis- 
tinguished externally  by  the  whiteness  of  the  underparts;  the 
coloration  above  is  perhaps  slighty  more  ferrugineous  than  that 
of  A.  alticolus,  which  is,  however,  a  somewhat  larger  species, 
with  a  relatively  longer  tail.  In  cranial  characters  it  appears 
to  most  resemble  A.  edax,  but  differs  from  it  in  much  smaller 
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size,  lighter  dentition,  relatively  greater  interorbital  breadth,  and 
the  still  greater  development  of  the  mandibular  angle, 

The  Price  Collection  also  contains  three  specimens  of  an 
ArvUola  from  the  White  Mountains,  Arizona,  which  I  pro- 
visionally refer  to  A.  aliicolus. 

Sitomys  americanus  arizonx,  subsp.  nov. 

Similar  in  coloration  to  5.  a.  gambeli,  but  smaller,  with  relalively  shorter  tail 
and  slightly  larger  eare.  Above  pale  wood  brown,  slightly  darker  along  the 
middle  of  the  back,  and  lighter  or  more  ashy  on  the  ^ides,  generally  with  no 
trace  of  a  lateral  line  ;  feet  and  beneath  white,  the  basal  half  of  the  pelage 
plumbeous  ;  tail  dusky  above,  grayish  white  below. 

Y(mHg,  in  first  pelage. — Above  dark  plumbeous  slate  ;  below  whitish,  the 
plumbeous  underfur  showing  through  the  surface. 

Measurcmcttls. — Tola!  length  (type),  158  mm.;  tail  vertebrie,  67  ;  hind  foot, 
24  ;  ear,  17.  Average  of  42  adults  :  Total  length,  160  (145-183)  ;  tail  verte- 
bra. 6s  {57-80)  ;  hind  fool,  32.5  (20-14) ;  ear,  17  (16-18). 

Typt,  No.  3)JS.  ^  at'-.  Fairbank,  Arizona,  March  13,  1894  ;  Price  and 
Condit  (Price  Collection). 

This  is  a  strongly  marked  form  of  the  short -tailed  or  soneiiensis 
group  of  the  genus  Sitomys,  characterized  by  the  nearly  uniform 
brownish  gray  color  of  the  entire  upper  parts.  It  is  represented  by 
a  series  of  nearly  70  specimens,  50  of  which  (all  adult  but  two) 
were  taken  at  Fairbank,  Arizona,  Feb.  22  to  March  13,  1894. 
This  series  is  remarkably  uniform  in  coloration,  though  the 
extremes  vary  considerably  in  size.  Two  or  three  specimens 
show  a  slight  fulvous  wash,  approaching  the  color  of  a  pale 
Sitomys  eremuus.  All  the  specimens  of  Sitomys  obtained  at  Fair- 
bank,  except  a  few  examples  of  S.  eremicus,  were  of  this  form. 

I  also  refer  to  this  species  a  series  of  30  specimens  from  San 
Bernardino  Ranch,  taken  March  zi  to  May  4.  These  consist  of 
young  in  various  stages  of  immaturity,  from  nurslings  up  to 
breeding  females  which  still  retain  the  plumbeous  pelage  of  the 
young.  At  first  they  were  thought  to  represent  a  distinct  species, 
characterized  by  a  permanent  plumbeous  coloration,  but  on  com- 
paring the  older  examples  of  the  series  with  the  Fairbank  speci- 
mens it  became  at  once  evident  that  they  must  be  referred  to 
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:re  being  a  few  specimens  in  the  San  Bernardino 
series  which  completely  connect  the  two. 

1'he  large  series  obtained  in  the  White,  Chiricahua  and  Graham 
Mountains  are  of  the  rufinus  type,  from  which,  however,  some 
of  these  several  mountain  strains  of  reddish,  short-tailed  Sitomys 
may  perhaps  be  separable  as  local  races  of  the  sonoriensis  group. 

Neotoma  campestris,  sp.  nov. 

Similar  in  size  and  cranial  cllaiBCters  to  Niotama  mUrepus,  but  very  different 
in  coloration.  Above  yellowisb  gray,  varying  to  bufFy  odiraceous,  lincly  lined 
with  black-tipped  hairs,  which  are  conspicuous  over  the  median  dorsal  region, 
and  more  sparingly  developed  on  Ibe  ^des  ;  head  slightly  lighter  and  more 
grayish  ;  (eet,  lo  considerably  ahmve  ankles  and  wrists,  pure  white  ;  throat, 
breast,  middle  of  abdominal  region,  and  posterior  third  of  ventral  surface  pure 
white  to  l>ase  of  the  hairs,  the  pelage  here  long,  soft  and  cottony  ;  the  white- 
ness of  the  underparts  also  extends  well  up  on  the  sides  of  the  body,  where, 
however,  the  basal  portion  of  the  fur  is  plumbeous.  Ears  rather  small,  thinly 
haired,  dusky,  narrowly  rimmed  with  white.  Tail  thickly  haired,  the  hairs 
everywhere  concealing  the  annuli,  pale  grayish  brown  above,  sides  and  t>elow 
pure  white. 

Young  (one-fourth  grown)  are  clear  ashy  gray  above,  more  or  less  shaded 
along  the  middle  of  the  back  with  blackish  :  below  pure  white  to  the  base  of 
the  fur.     Tail  very  thinly  covered  all  round  with  short  whitish  hairs. 

Afeasurtmenls. — Total  lenglli  (type).  388  mm.;  tail  vertebrse,  170;  hind  foot, 
40  ;  ear  from  anterior  base  (measured  from  dry  skin),  24.  Average  of  six 
adult  specimens  ;  Total  length,  370;  tail  vertebrae,  15s  ;  hind  foot,  40.5  ;  ear 
from  anterior  t>ase  (measured  in  dry  skin),  25. 

Skull. — Similar  to  that  of  A',  micropus,  but  with  heavier  dentition  and  the 
'  sphenopalatine  vacuities  '  very  nearly  closed. 

Typt,  No.  Hit,   <!  ad..  Fendennis.  Lane  Co..  Kansas,  May  B,  1894  ;  W.W, 

This  species  is  represented  by  two  adult  tnales,  four  adult 
females,  and  four  quarter-grown  young,  taken  on  the  Smoky 
River,  near  Pendennis,  Lane  County,  Kansas,  May  8,  1894,  by 
Mr,  Walter  W.  Granger,  and  also  by  a  single  specimen  taken  at 
Fort  Lyons,  Colorado,  Feb.  4, 1885,  by  Capt.  P.  M.  Thome,  U.S.A. 
This  latter  specimen,  an  adult  male,  is  in  full  winter  pelage, 
and  differs  from  the  others  only  in  the  upper  surface  of  the  tail 
being  more  distinctly  blackish. 

This  species  agrees  very  closely  in  size  and  proportions  with 
N.  micropus,  but  the  two  species  differ  widely  in  coloration,  the 
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fonner  being  slaty  plumbeous  above  instead  of  yellowish  gray  or 
buffy,  as  in  the  Kansas  form.  Twenty  fully  adult  specimens  of 
N.  micropus  average  as  follows:  Total  length,  371  mm.;  tail 
vertebrsB,  154;  hind  foot,  39.  In  cranial  characters  the  two 
forms  diRer  mainly  in  the  great  reduction  of  the  sphenopalatine 
vacuities  in  N.  campesiris,  which  are  narrowed  to  very  fine  slits, 
which  in  some  specimens  are  as  fully  closed  as  in  the  N.  cinerea 
group.  The  teeth  are  also  rather  heavier  and  broader.  The 
pterygoid  notch  is  very  broad  anteriorly. 

This  species  is  much  larger  than  N.  fallax  Merriam,  from 
Boulder  County,  Colorado,  much  less  strongly  colored,  and  lacks 
the  peculiar  character  of  Mj,  which  in  N.  fallax  has  "3  instead  of 
3  salient  angles  on  outer  side,  and  2  reentrant  angles  instead  of  i." 
It  is  evidently  much  more  nearly  related  to  N.  baileyi  Merriam 
from  Valentine,  Cherry  County,  Nebraska,  with  which  it  agrees 
in  size  and  proportions,  and  of  which  it  may  prove  to  be  merely 
a  southern  form;  but  it  is  strongly  bufTy  instead  of  "grizzled 
gray,"  and  has  the  shorter  palate  and  longer  incisive  foramen 
of  N.  floridana  and  N.  micropus.^ 

Neotoma  nipicola,  sp.  nov. 

Similar  in  proportions  and  coloration  to  jV.  campntrU,  but  much  smaller  and 
much  paler,  wiih  much  larger  ears  and  a  bushy  tail.  Above  creamy  buff, 
slightly  darkened  with  black-tipped  hairs,  confined  mainly  to  the  middle  ai  the 
dorsal  region  ;  head  and  face  not  very  distinctly  paler  ;  feet  and  whole  lower 
parts  pure  white  to  the  base  of  the  hairs  ;  tail  bushy,  gray  above,  generally 
becoming  lighter  towards  the  tip,  pure  while  below  ;  ears  large,  grayish,  thinly 
haired,  conspicuously  edged  with  white. 

MeamrtmiaU. — Total  length  (type),  330  mm.;  tail  vertebrae,  154  ;  tail  to 
end  of  hairs,  178 ;  hind  foot,  41  ;  ear  from  notch  (27  measured  from  skin). 
Average  of  14  adults  (7  3i!.  7  99);  Total  length,  336;  (ail  vcnebric,  146; 
hind  foot,  40. 

Skull. — In  cranial  characters  N.  rupicala  belongs  to  the  N.  orolrstri  group 
of  bushy-tailed  Wood  Rats,  and  except  in  the  well-developed  sphenopalatine 
vacuities  bears  a  general  resemblance  to  the  '  Teonoma '  section  of  the  genus 

Type,  No.  |fff,  j  ad.,  Corral  Draw  (southeastern  base  of  Black  Hills), 
South  Dakota,  August  2i,  1894  ;  W.  W.  Granger. 

Fort  Lyon,  Cokir^o,  and  Ldne  Couniy,  KaiuHft,  ^ow  no  appmacli  in  coioratian  (o  QklJahoin^ 
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Represented  by  a  series  of  35  specimens,  uken  at  the  south- 
eastern base  of  the  Black  Hills,  June  7  to  August  28,  1894,  by 
Mr.  W.  W.  Granger.  It  includes  immature  examples  of  various 
ages,  from  one-fourth  grown  upward,  as  well  as  numerous  adults. 
The  seasonal  variation  is  not  very  strongly  marked,  but  the  June 
and  July  specimens  are  rather  paler  and  less  strongly  buffy  than 
the  late  August  specimens  in  fresh  fall  pelage.  Very  young 
specimens  are  pale  gray  above,  slightly  varied  with  dusky  hairs 
on  the  back.  In  adults  the  tail  above  often  lightens  toward  the 
tip,  where  it  is  sometimes  clear  white. 

This  species  differs  from  N.  otolesles,  apparently  its  nearest  ally, 
in  its  much  paler  coloration,  smaller  size,  and  relatively  much 
shorter  tail. 

Neotoma  grangeri,  sp.  nov. 

Similar  in  size  and  coloration  to  N.  citierea,  but  with  well- developed  spheno- 
palatine vacuities. 

Aduliin  iianmer  :  Above  gray  strongly  varied  with  dusky,  the  ground  color 
varying  from  clay  color  10  pale  bufFy.  heavily  lined  with  titack  hairs  ;  head 
darker,  purer  gray,  nearly  without  any  tinge  ot  (utvous  ;  tail  alx>ve  dusky  gray, 
nearly  concolor  with  the  back,  pure  while  below  ;  feet  pure  white  as  far  as 
wrists  and  ankles ;  ears  blackish,  thinly  haired,  very  narrowly  edged  with  white  ; 
underparts  white,  in  thin  summer  pelage  without  plumtKOus  at  base  of  fur. 

Young,  a  few  weeks  old  (nurslings) :  Ashy  gray,  the  middle  of  the  back 
strongly  blackish,  young,  half-grown :  Above  slightly  washed  with  pale  buff, 
particularly  on  the  sides,  strongly  varied  with  black  over  ttK  middle  of  the 
back,  much  less  so  on  the  sides. 

Mtaturcmtnls. — Total  length  (type),  353  ram.;  tail  vertebrie,  173;  tail  to 
end  of  hairs,  190  :  hind  foot,  41  ;  ear  from  notch,  iB  (measured  from  skin). 
Average  of  5  adults  (3  '?.  3  99):  Total  length,  3S1  mm.;  tail  vertebnc, 
163  ;  hind  fool,  41. 

Skull. — Total  length,  ji  ;  basal  length,  49  ;  greatest  parietal  breadth.  38; 
least  interorbital  breadth,  5  ;  length  of  nasals,  19  ;  length  of  incisive  foramina, 
12  ;  length  of  palate,  g. 

Tj'pi,  No.  WW,  i  ad..  Custer,  Black  Hills,  South  Dakota,  August  4.  1894. 
Collected  by  Mr.  W.  W.  Granger,  tot  whom  the  species  is  named. 

This  species  is  represented  by  14  specimens  taken  at  Custer, 
South  Dakota,  July  25  to  August  9,  and  by  two  taken  at  Glen- 
dale,  Sept.  8,  1894,  by  Mr.  W.  W.  Granger.  Five  are  fully  adult, 
6  are 'young  adults,'  and  5  are  young,  one-third    to  two-thirds 
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grown.  They  are  all  very  dark  colored,  and  form  a  very  uniform 
series,  except  one,  a  very  old  male,  taken  Aug.  8,  which  differs 
from  all  the  others  in  having  the  whole  upper  parts  bright  buffy 
ochraceous,  and  the  tail  above  very  light  gray,  fading  to  whitish 
basally.  No  other  specimen  shows  any  approach  to  this  phase 
of  coloration,  although  other  adults  were  taken  the  same  day  at 
the  same  place.  This  may  be  an  adult  in  fall  pelage,  as  the  coat 
is  much  fuller  and  softer  than  in  any  of  the  others,  but  the  pecu- 
liar coloration  is  possibly  due  to  old  age. 

N.  granger!  is  probably  merely  the  Black  Hills  representative 
of  N.  cinerea  of  the  Rocky  Mountains,  from  which  it  differs  in 
having  well- developed  sphenopalatine  vacuities,  as  in  the  N. 
orolestes  group.  It  is  much  larger  than  N.  rupUola,  and  differs 
from  it  so  totally  in  coloration  at  all  ages  as  not  to  require  com- 
parison with  it. 

These  two  forms  of  iVw/oma  are  perfectly  parallel,  in  respect 
to  color  differences,  with  the  forms  of  Sitomys  and  Tamias  occur- 
ring at  the  same  localities,  the  Black  Hills  affording  a  dark  phase 
of  each,  and  the  adjoining  plains  at  their  eastern  base  a  light 
fulvous  phase.  Thus  on  the  Plains  we  have  the  pale  fulvous 
T.  minimus  in  contrast  with  the  dark  borealis  form  of  the  T. 
quadrivillatus  group  in  the  DIack  Hills ;  in  the  same  way  the 
fulvous  Sitomys  americanus  nebracensis  contrasts  with  a  Black 
Hills  form  closely  related  to  the  dark  northern  S.  a.  arcfieus; 
and  the  pale  fulvous  N.  rupicola  of  the  Plains  contrasts  with  the 
dark  colored  N.  grangeri  of  the  Black  Hills. 

Sciunis  hudsonicus'  dakotensis,  subsp.  nov. 


<  The  lunie  AwAmtcw  ErilebcD  hu  one  vear  priority  ovei^K/Mn/nf  ]>alliu,  m  ^own  by 
me  in  1S77  (Montv.  N.  Am.  RadeD..  iSi;,  p.  68;).  in  iTommentini  upon  which  fact  I  uid : 
"  KoIIowing  the  ilnct  rule  of  priotily,  Ihe  name  sliouM  probably  be  written  kuduniaa  (from 
ICnilebenK  ihii  being  the  fint  diitinctive  appellation  given  to  this  form,  it  havins  apparentiy  a 
pnority  ai  one  year  over  kudicniiu'*  1  did  not  then  insist  upon  in  adopiion.  folfoHriniic  the 
talherlu  syHem  in  luch  maiien  then  prevailing.  The  name*  of  the  Kvenl  foimi  of  the 
Chickaree  gnup  of  SquimU  ihould  itand  u  fulloin: 

Sriurus  kud^nicHS  (En.1.). 

Sciurut  kfdatlaa  dalMcmlt  Allen. 


-  ■      <•  kudtn. 
It  hmdtm 


Sciarlu 
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Pakr  and  more  fulvou: 
slightly  larger  ;  proportio 

Typi,  No. ,  s  ad.,  Squaw  Creek,  Black  Hills,  South  Dakota,  July  zi, 

1894;  W.  W.  Granger. 

This  is  the  pale  form  referred  to  by  me  in  1877  (1.  c,  p.  681) 
as  follows :  "  As  already  noticed,  in  the  region  of  the  Black  Hills, 
var.  hudsonius  loses  much  of  its  redness ;  the  dorsal  band 
becomes  less  distinct ;  the  middle  of  the  tail  is  paler  ;  and  the 
edging  of  the  tail  is  yellowish  gray,  instead  of  bright  fulvous,  or 
yellowish  red  as  is  the  case  in  eastern  specimens."  A  series  of 
7  specimens  collected  by  Mr.  W.  W.  Granger,  in  the  Black  Hills, 
South  Dakota,  in  July  and  September,  confirm  the  differences 
shown  by  the  series  examined  by  me  in  1877.  It  is  further  to  be 
noted  that  the  black  lateral  line,  usually  so  conspicuous  in  eastern 
examples  taken  at  this  season,  is  either  entirely  wanting,  or  only 
slightly  indicated  in  Mr.  Granger's  specimens.  Probably,  as  in 
the  case  of  Tamias  quadrivillatus  borealis,  S.  h.  dakolensis  is  the 
prevailing  form  northeastward  to  Pembina  and  the  Turtle  Moun- 
tains, as  indicated  in  my  Monograph  of  the  Sciurids  (1.  c,  p.  692, 
in  Table  XIH). 

Nyctinotnus  nevadensis  {H.  Allen). 

tJyttinemus  macroHs  nevadensis  H.  Allrn,  Mon.  N.  Am.  Bats,  1S93  (^1894), 
p.  171,  pll.  iKtiv,  miv("  Nevada  aod  California"). 

Dr.  Harrison  Allen  has  recently  described  a  form  of  Nyctinemus 
from  "Nevada  and  California"  (exact  locality  not  stated),  under 
the  name  Nyctinomus  macrQtis  nevadensis,  based  on  two  immature 
specimens.  An  examination  of  these  two  specimens'  shows  that 
even  the  older  one  of  the  two  (U.  S.  Nat.  Mus.,  No.  HHff>  *^^''- 
fornia,  John  Mullan)  is  so  young  as  to  still  retain  the  milk  incisors 
in  the  upper  jaw.'   The  very  short,  thin,  unicolor  pelage  also  indi- 

1  t  am  indeblBd  to  Ihe  kindneu  of  Mr.  Frederick  W.  Tnis,  CunKor  of,  MvnmiOi.  U.  S.  Na- 

Krvcd  m  alcotu)],  but  Ihe  ikulli  have  ban  removed  and  Hparalcly  preaerved.  Tbey  are 
labeled  as  follows:  "Hlil.  Nfclimimia  «i«a-taii  nrr^dnuii.  Califomia.  jobn  Miillan." 
The  labels  ol  bolh  the  animal  and  tbe  tkull  bear  Ibe  lame  inicripiion.  The  other  snecineD  ii 
merely  a  skin  in  alcohol.  The  bbel,  »  nearly  as  can  be  dedlAered,  has  an  one  aide  -  A". 
nocrff^u.  Nevada.    loji " ;  on  Ihe  othei  side,  -  u3-    Label  in  envelope  "    The  California 

■he  ear  <u  plg,  j.  ^^  ii>[v)  ap^"  o  bin  Eesn  drawn^tom  tbe  Nevada'spsinien.'' 

<■  Since  Ibe  above  was  put  in  type  1  have  received  fnm  Mr.  True  the  skutl  of  the  other 
apecimen  (U.  S.  N.  M.,  No.  60660).  This  skull  relaini  not  only  Ihe  upper  milk  indsora,  but 
also  the  upper  milk  canlnea,  although  the  permanent  canines  have  cut  the  gam-  I'he  rett  of 
the  teeth  belona  to  ihe  permanent  set. 


Di  beyond  that  rumuhed  by  Ihe  labcll,  as  abnn:  ^veu,  is  obtainable. 
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cates  juvenility.  It  is  therefore  of  great  interest  to  find  in  Mr. 
Price's  collection  of  Arizona  mammals  a  specimen  of  Nyctinomus 
from  the  Chiricahua  Mountains  referable  to  the  same  species.  It 
is  an  adult  male,  with  a  we  1 1 -developed  gular  sac.  It  is  not  only 
considerably  larger  than  the  type  of  N.  m.  nevadensis,  but  some- 
what larger  than  the  measurements  given  by  Dobson  (P.  Z.  S., 
1876,  p.  729)  for  the  type  of  N.  macrotis.  Its  resemblance  in 
general  features  to  N.  macrotis  is  evidently  strong. 

The  type  of  N.  macrotis  Gray  (Ann.  &  Mag.  Nat.  Hist.,  IV, 
'839,  p.  s)  came  from  the  interior  of  the  island  of  Cuba. 
According  to  Dobson  (1.  c.)  it  was  a  female,  and  appears  to  have 
been  unique  up  to  the  date  of  Dobson's  '  Catalogue  of  the  Chir- 
oplera,'  published  in  1878.  Dobson,  however,  refers  to  N. 
macrotis  various  species  described  by  other  authors,  from  southern 
Brazil  and  Paraguay.  As  it  has  not  been  reported  from  either 
Mexico  or  Central  America  the  probability,  on  geographical 
grounds,  is  therefore  strongly  against  the  occurrence  of  the 
true  N.  macrotis  in  Arizona,  California,  or  Nevada,  aside  from 
the  various  discrepancies  in  the  structure  of  the  ears,  etc., 
already  pointed  out  by  Dr.  H.  Allen  as  existing  between  N. 
macrotis  and  his  N.  m.  ruvadensis.  Between  the  Arizona  and 
California  specimens,  however,  there  are  no  differences  that  might 
not  easily  result  from  the  great  difference  in  the  age  of  the  speci- 
mens. In  the  California  and  Nevada  specimens  the  pelage  is 
short,  thin  and  unicolor  from  base  to  tip,  as  is  usually  the  case  in 
young  Bats  in  first  pelage.  In  the  older  (California)  example  the 
second  growth  of  hair  appears  to  be  coming  in  in  patches  on  the 
chest. 

In  raising  N.  macrotis  nevadensis  to  full  specific  rank  the 
detailed  account  already  given  by  Dr.  Allen  of  the  young  may  be 
supplemented  by  the  following  description  of  an  adult  male  : 

Advil  Male. — Structure  of  Ihe  ears,  membranes,  etc..  as  already  given  iot 
the  young  (c/.  H.  Allen.  I.  c).  Pelage  above  dull  brown,  slightly  rufescent. 
the  basal  half  whitish  ;  below  similar,  but  rather  lighter. 

Ateaturcmenti. — Total  length,  140 ;  alar  eipaose,  410  {collector's  measure- 
ments from  the  fresh  specimen).  The  following;  are  from  the  skin:  Foreann, 
5S  ;  3d  digit,  metacarpal,  6a  ;  3d  digit,  meiac,  58,  ist  phal.,  23,  ad  phal.,  zo, 
3d  phal.,  S;  4th  digit,  metac,  53,  1st  phal..  4S,  3d  phal.,  3.5;  Jih  digit., 
metac.,  rj,  ist  phal.,  30,  ad  phal.,  3  ;  tibia,  16;  foot,  10;  tail.  63,  free  portion 
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o(  same,  34.  (The  measuremeats  of  the  tail  are  only  approximale,  and  are 
possibly  too  large,  as  the  tall  has  the  appearance  of  having  been  pulled  out  loo 
long.)     Height  of  ear,  24  ;  width  of  same,  36. 

Skull. — Total  length,  23;  basilar  length,  si;  zygomatic  breadth,  12.5; 
mastoid  breadth,  11.5  ;  least  toterorbilal  breadth,  6 ;  length  of  lower  jaw,  16  ; 
height  of  same  al  coronoid,  3.5.  The  skull  {including  dentition)  is  in  general 
as  described  by  Dr.  Allen,  except  that  it  is  larger  and  heavier,  with  the  sagittal 
crest  continued  to  the  occipital,  and  there  is  less  depression  al  the  junction  of 
the  frontal  anal  parietal  segments.  All  the  processes  are  heavier,  as  would  be 
expected  in  an  old  skull. 

Type  of  the  above  description,  No.  Jf^,  !,  ad.,  Chiricahua  Mountains,  June 
as.  1894  ;  W.  W.  Price  and  B.  C.  Gondii. 

As  already  noted,  there  is  a  well-developed  gular  sac,  which  is 
said  to  be  wanting  by  Dr.  Dobson  in  both  N.  maerotis  and  the 
smaller  N.  gularis ;  but  Dr.  Dobson's  specimen  of  N.  maerotis 
was  a  female,  and  this  is  a  feature  which  varies  with  sex  and  age 
in  the  same  species  of  both  NycHnomus  and  Molossus. 

Anricola  (Pedomys)  haydenii  Baird. 

Arvieola  {Pedotnys)  kaydenii  Baird  was  described  from  a  single 
specimen  from  Fort  Pierre,  South  Dakota,  on  the  Missouri  River, 
about  150  miles  directly  east  of  the  Black  Hills.  In  the  Granger 
collection  I  find  a  single  specimen,  an  adult  female,  of  the  sub- 
genus Pedomys,  taken  on  Spring  Creek,  at  the  eastern  base  of  the 
Black  Hills,  June  22,  1S94.  This  specimen  is  evidently  a  little 
larger  and  a  little  grayer  than  Baird's  type,  but  agrees  with  it  so 
closely,  especially  in  the  dimensions  of  the  skull  and  in  the  pecu- 
liarities of  dentition,  that  I  have  little  hesitation  in  referring  it  to 
A.  haydenii.  Baird's  description  of  the  cranial  and  dental  char- 
acters, as  well  as  of  the  external  appearance,  of  his  A.  haydenii 
is  so  detailed  that  I  find  little  to  add  from  the  basis  of  the  present 
specimen.  It  is,  however,  obviously  grayer — gray  mixed  with 
black,  very  slightly  tinged  with  yellowish  brown,  rather  than 
yellowish  brown  washed  with  gray.  Mr.  Granger's  measurements 
from  the  fresh  specimen  are  as  follows  :  Total  length,  183  ;  tail 
vertebrje,  45  ;  hind  foot,  25.  The  corresponding  measurements 
given  by  Baird  for  his  type  are  :  Total  length,  152 ;  tail  vertebrae, 
38 ;  hind  foot  (from  dry  skin),  20.5.     But  there  is  much  less 
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difference  in  the  measurements  of  the  skulls,  which  compare  as 
follows :  Black  Hills  specimen—  total  length,  30 ;  zygomatic 
breadth,  17;  nasals,  9  ;  upper  molar  series,  7.  Type  of  ^iiyi^w/V — 
total  length,  39 ;  zygomatic  breadth,  16.5;  nasals  (not  given); 
upper  molar  series,  6.4.  Hence  the  difference  in  external  meas- 
urements is  obviously  more  apparent  than  real. 


Since  writing  the  above  I  have  received,  through  the  kindness 
of  Mr.  True,  the  type  of  kaydenii,  an  examination  of  which  con- 
firms the  opinion  above  given  of  the  relation  of  kaydenii  to  Mr. 
Granger's  Black  Hills  specimen.  Baird's  type  appears  to  have 
been  originally  an  alcoholic,  and  to  this  fact  may  be  due  in  part 
the  more  yellowish  cast  of  color  it  presents  in  comparison  with 
the  Black  Hills  specimen. 

Three  other  Nebraska  specimens  are  mentioned  by  Dr.  Coues 
as  referable  to-  either  "austerus"  or  to  " austerus  curtatus." 
These  have  also  been  kindly  sent  to  me  for  examination  by  Mr. 
True.  Says  Dr.  Coues  (1.  c,  p.  212) :  "  A  Platte  River  specimen 
(No,  3094)  is  identical  with  the  type  of  ' haydeni' "  This  speci- 
men is  labeled  "  £  ,  Crossing  of  Platte,  July  8,  '57.  Wra.  S. 
Wood."  On  the  back  of  his  label  Dr.  Coues  has  written, 
"  Exactly  like  ' kaydeni' "  With  this  opinion  I  heartily  concur. 
Another  specimen  (U.  S.  N.  M.,  No.  3055)  is  referred  to  curlatus. 
but  with  the  remark  (I.  c,  p.  216)  ;  "  In  color,  almost  exactly 
like  the  paler  '  haydeni '  stripe  of  austerus  ;  . .  . ."  On  the  label  is 
written  "  Platte  R.  (320  m.  fr.  Ft.  Riley).  Dr.  W.  A.  Hammond." 
This  would  bring  the  locality  in  western  Nebraska,  about  100 
miles  south  of  the  Black  Hills.  In  coloration  and  size  it  very 
closely  resembles  the  Granger  specimen  above  recorded.  These 
specimens  indicate  the  extension  of  the  range  of  Arvicola  kaydenii 
from  Fort  Pierre  and  the  Black  Hills  southward  to  the  North 
Platte  River  in  western  Nebraska. 

The  third  specimen  (U.  S.  N.  M.,  No.  tViVt).  collected  by  Dr. 
F.  V.  Hayden  on  Lieut,  {later  Gen.)  G.  K.  Warren's  Exploration 
of  the  Upper  Missouri  and  Yellowstone,  is  without  locality  on  the 
original  label,  but  on  a  later  label  is  credited  to  "Nebraska"  ; 
it  was  probably  taken  somewhere  in  what  is  now  North  Dakota. 
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It  was  referred  by  Coues  to  his  curfatus.  It  is  much  smaller  and 
somewhat  paler  than  the  others  (except  No.  3055),  and  is  appar- 
ently referable  to  Arvicola  austerus  minor  Merriam,  with  which 
it  agrees  closely  in  size  and  dentition. 

Mr.  True  has  also  sent  to  me  for  examination  what  remains 
(the  skull  only)  of  Baird's  type  of  his  Arvicola  {Pedomys)  cinna- 
momeus,  which  demands  consideration  in  the  present  connection, 
since  this  name  has  priority  of  two  pages  over  his  A.  haydenii,  in 
case  the  two  should  prove  the  same. 

Arvicola  (Pedomys)  cinnamomeus  Baird. 

This  species  was  based  on  a  single  specimen  from  Pembina, 
North  Dakota,  of  which  only  the  skull  is  now  extant.  According 
to  Baird,  it  bears  a  close  resemblance  in  external  characters  to 
A.  austerus,  from  which  it  was  separated  in  part  on  peculiarities 
of  dentition,  which  both  Dr.  Coues'  and  Dr.  Merriam'  consider 
to  be  probably  abnormal.  After  an  examination  of  the  skull, 
however,  I  find  myself  unable  to  share  this  opinion.  In  addition 
to  the  unusual  character  of  the  enamel  folds  of  the  last  upper 
molar,  as  noted  by  Baird,  there  is  the  great  length  and  narrow- 
ness of  the  whole  skull,  and  particularly  of  the  rostral  portion, 
as  correctly  Stated  by  Professor  Baird.  He  also  refers  to  the 
large  size  of  the  Pembina  specimen,  in  comparison  with  typical 
(Illinois)  examples  of  austerus,  the  greater  length  of  the  tail,  the 
larger  size  of  the  nail  on  the  thumb,  and  the  smaller  ears — 
features  now  impossible  to  verify,  in  consequence  of  the  destruc- 
tion of  the  skin.  The  skull,  however,  sufficiently  substantiates  the 
large  size,  and  there  is  no  good  reason  to  question  Baird's  state- 
ments respecting  the  other  differences. 

I  have  no  Illinois  or  Wisconsin  examples  of  A.  austerus,  but  the 
Museum  has  a  large  series  from  Fort  Snelling,  Minnesota  (Dr. 
E.  A.  Mearns  Collection).  The  largest  skull  of  this  series  (prob- 
ably referable  to  A.  austerus  minor  Merriam)  is  not  more  than 
half  the  size  of  the  Pembina  specimen,  which  differs  besides  in 
numerous  important  cranial  details.  It  is  also  to  be  noted  that 
the  form  of  austerus  occurring  over  the  region  to  the  southeast- 

I  Mod.  H.  Am.  Roden..  a-ii,  pp. >», 111,  117. 
'  Am.  Nil ,  July,  1B8S,  p.  Co.. 
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ward  of  Pembina  is  much  smaller  than  typical  ausUrus  from  much 
further  south  (cf.  Merriam,  Am.  Nat,  July,  1888,  pp.  600,  601). 
It  hence  seems  reasonable  to  consider  Baird's  cinnamomeut  as 
distinct  from  any  known  form  of  the  ausferus  group,  and  also 
from  A.  haydenii.  Doubtless  further  material  from  the  vicinity 
of  Pembina  will,  sooner  or  later,  firmly  reestablish  the  species. 

In  connection  with  the  discovery  of  Arvico/a  (Pedomys)  hay- 
denii  at  the  eastern  base  of  the  Black  Hills,  as  chronicled  above, 
it  is  of  interest  to  note  that  Dr.  Coues  has  also  recorded  (Mon. 
N.  Am.  Roden.,  1877,  pp.  316,  217)  an  alleged  specimen  of 
Pedomys  from  the  "  Black  Hills  "  (U,  S.  Nat.  Mus.,  No.  3056), 
taken  in  August,  and  considered  as  probably  "  a  young  of  the 
year."  He  comments  at  length  upon  its  many  peculiarities,  as 
its  "  extremely  short "  tail,  whitish  feet,  and  excessively  pallid 
coloration.  As  the  skull  was  enclosed  within  the  skin,  he  appears 
to  have  made  no  examination  of  its  dentition.  This  specimen, 
from  which  the  principal  parts  of  the  skull  have  since  been 
removed,  is  now  before  me.  It  proves  not  to  be  a  Pedamys  at  all, 
but  an  undescribed  species  of  the  genus  Phenacomys,  which  may 
be  briefly  characterized  as  follows  : 

PhenacomTS  truei,  sp.  nov. 

Above  similar  in  coloration  to  Arvicola  {Chilolus) pallidus,  but  rather  darker, 
especially  over  the  median  dorsal  region,  where  tlie  general  pale  grayish  tint  of 
the  upper  parts  is  slightly  varied  with  dusky  hairs  ;  below  whitish  gray,  the 
basal  half  of  the  fur  plumbeous,  Ears  of  average  size  for  the  genus,  thinly 
haired  :  feet  light  or  whitish  gray  ;  tail  very  short,  dingy  gray,  slightly  daiLer 
above,  but  not  distinctly  bicolor,  with  a  slight  terminal  pencil. 

MeasuTimmts. — The  fragmentary  condition  of  the  skin  gives  so  poor  a  basis 
for  measurement  that  1  copy  the  dimensions  as  recorded  by  Dr.  Coues'  :  Total 
length.  118  ;  head  and  body.  101.6  ;  tail  vertebra,  16. S  ;  hairs  at  tip,  3.$  ; 
fore  foot,  ii.z  ;  hind  foot,  i<)  ;  ear,  lo.a  (all  taken  from  the  dry  skin). 

Skull. — The  skull  consists  merely  of  fragments,  roughly  torn  out  of  the  skin. 
The  parts  available  for  study  are  the  palatal  portion  with  the  molar  teeth  In 
place,  and  the  greater  part  of  both  mandibular  rami,  including  the  teeth.     The 

•  Monog.  N.  Am.  Rod«i.,  1877,  P-  i'?.  Table  LV,  spmiaicn  No.  305S.  The  meaiuremenls 
wen:  giY«i  by  Ur.  Coues  id  incho  and  hundredlhs. 
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tooh  patlern,  while  dislinctively  that  o(  Pkmacomys.  differs  in  various  details 
from  thai  of  any  of  (he  hitherto  described  species  of  the  genus.  Upper 
Molars. — M '  with  a  broadly  rounded  anterior  loop,  two  internal  closed  trian- 
gles, and  two  external  closed  triangles  ;  M'  with  an  anlerior  inlemal  pyriform 
loop,  (wo  external  and  one  internal  triangles;  M'  with  three  deep  inlemal 
triangles  and  three  very  slight  angular  projections  externally.  Lower  Molars. — 
M,  with  an  anterior  trefoil,  a  transverse  posterior  loop,  and  three  large  inter- 
nal and  two  small  external  closed  triangles  :  Mg  with  a  poiiterior  transver^ 
loop,  two  very  deep,  closed  internal  triangles,  and  two  very  slight  external 
angles  ;  M  j  with  three  very  deep  internal  triangles  and  an  outer  sinuous  border. 
Length  of  upper  molar  series,  6  mm. ;  of  lower  molar  series,  5.5  mm. 

Type.  U.  S.  Nai.  Mus.,  No.  3056.  Black  Hills,  Aug.  10.  1857  ;  l>r.  W.  A. 
Hammond. 

Named  for  Mr.  Frederick  W.  True.  Curator  of  Mammals.  U.  S.  Nat.  Mus., 
to  whose  kindness  I  have  been  many  times  greatly  indebted  for  valued  assistance. 

The  specimen  upon  which  the  above  description  is  based  is 
apparently  full  grown  but  quite  young,  as  the  molars  are  not 
rooted,  as  they  become  later  in  hfe  in  this  genus.  In  young  indi- 
viduals they  are  only  partly  so'  or  not  at  all,  as  in  the  present 
specimen. 

In  coloration  Phenacomys  truei  is  much  lighter  than  P.  orophilus 
Merriam  from  Idaho,  lacking  almost  entirely  the  abundant  black- 
tipped  hairs  which  in  that  species  strongly  tinge  with  blackish 
the  whole  median  dorsal  region. 

The  dentition  of  P.  truei  is  peculiar  in  the  slight  development 
of  the  external  triangles  of  all  the  molar  teeth,  both  above  and 
below,  in  comparison  with  the  other  described  species.  My 
closely  resembles  the  corresponding  tooth  in  P.  latimanus,  while 
Mj  closely  resembles  My  in  P.  intermedius. 

The  discovery  of  a  species  of  Phenacomys  in  the  Black  Hills 
greatly  extends  the  known  range  of  the  genus  to  the  southward, 
east  of  the  Rocky  Mountains.  P.  orophilus  was  described  from 
specimens  collected  in  the  mountains  of  south-central  Idaho,  but 
there  is  a  hitherto  unrecorded  specimen  of  this  species  in  this 
Museum  from  St,  Mary's  Lake,  northwestern  Montana,  collected 
by  Dr.  George  B.  Grinnell.  This  is  the  nearest  point  to  the 
Black  Hills  from  which  Phenacomys  has  been  thus  far  reported. 
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Article  XIV.— REMARKS  ON  CERTAIN  LAND  MAM- 
MALS FROM  FLORIDA,  WITH  A  LIST  OF  THE 
SPECIES  KNOWN  TO  OCCUR  IN  THE  STATE. 

By  Frank  M.  Chapman. 


During  the  past  five  years  the  Museum  has  received  several 
collections  of  small  mammals  from  Florida,  containing  in  all 
about  400  specimens.  They  were  collected  for  the  most  part  at 
Gainesville  and  on  the  East  Peninsula,  opposite  Micco,  by  the 
writer ;  at  and  near  Micco  by  the  late  Jenness  Richardson ;  at 
Tarpon  Springs  by  W.  E.  D.  Scott,  and  at  Enterprise  and  Fla- 
mingo, near  Cape  Sable,  by  C.  L.  Brownell.  The  last-named 
collection  has  recently  been  received.  It  contains  material  worthy 
of  special  note,  and  in  working  this  up  for  publication  several 
facts  of  interest  in  connection  with  species  represented  in  the 
other  collections  have  been  developed.  These  refer  to  so  large  a 
proportion  of  the  land  mammals  of  Florida  that  it  has  been 
decided  to  include  all  the  species  known  from  the  Slate.  The 
list  as  a  whole  is  based  on  the  collections  above  mentioned,  infor- 
mation furnished  me  by  friends  and  associates,  and  the  following 
previously  published  lists  of  Florida  mammals ;  ( i )  '  On  the 
Mammals  and  Winter  Birds  of  East  Florida,'  etc.,  by  Dr.  J.  A. 
Allen  (Bull.  Mus.  Comp.  Zoiil.,  li,  1871,  pp.  168-185),  ^"  anno- 
tated list  of  34  species.  (2)  "Catalogue  of  the  Mammals  of 
Florida,  with  Notes  on  their  Habits,  Distribution,'  etc.,  by  C.  J. 
Maynard  (Bull.  Essex  Inst.,  IV,  1872,  pp.  135-14S),  an  annotated 
list  of  36  species.  (3)  '  The  Mammals  of  Florida.'  by  C,  J. 
Maynard  (Quart.  Joum.  Boston  Zool.  Society,  II,  1883,  pp.  i-S, 
17-24,  38-43,  49,  50),  an  annotated  list  of  36  species,  containing 
much  the  same  matter  as  the  paper  just  cited,  (4)  'Contribu- 
tions to  the  Mammalogy  of  Florida,'  by  Samuel  N.  Rlioads 
(Proc.  Acad.  Nat.  Sci.,  Phila.,  1894,  pp.  152-160),  containing 
remarks  on  22  species. 
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1.  Didelphis  marsupialis  virginiana  (Kerr).  Comuon 
Opossum. — Abundant  throughout  the  State. 

2.  Cariacus  virgrinianus  {Bodd.').  Virginia  Deer. — Abun- 
dant in  the  less-settled  portions  of  the  State,  and  occurring  in 
small  numbers  in  the  vicinity  of  the  larger  towns  and  cities. 
Proper  material  will  doubtless  show  that  Florida  deer  constitute 
a   well-marked    subspecies,  distin);uished   chiefly  by  their  small 

3.  Sciunis  carolinensis  Gmel.  Southern  Gray  Squir- 
rel.— A  common  and,  in  places,  an  exceedingly  abundant  ani- 
mal throughout  the  '  hummocks  '  of  the  State,  A  perfectly  black 
specimen,  collected  by  W.  E.  D.  Scott,  at  Tarpon  Springs,  is  the 
only  melanistic  individual  I  have  seen. 

4.  Sciunis  nig;er  Linn.  Southern  Fox  Squirrel. — Of 
general  distribution  throughout  the  pineries,  but  is  common  only 
locally,  in  one  of  eight  specimens  the  black  of  the  head  extends 
half-way  down  the  back. 

5.  Sciuropterus  volucella  (Gmel.).  Flying  Squirrel.— 
Common  in  some  parts  of  the  State,  living  in  the  live-oaks  of  the 
'hummocks,'  and  in  turkey-oaks  in  the  pineries. 

6.  Castor  canadensis  KuAl.  Beaver.— During  a  iwo-days' 
stay  at  Marianna  in  western  Florida,  in  March,  1889,  Mr.  William 
Brew.Uer  secured  reliable  information  concerning  the  occurrence 
of  the  Beaver  in  some  numbers  on  Chipola  River.  Mr.  Brewster 
did  not  see  specimens  or  signs  of  the  animal  during  his  brief  visit, 
but  the  character  of  the  testimony  he  received  was  such  as  to 
place  its  presence  beyond  question,     i  have  information  also  of 

e  of  the  Beaver  in  southern  Alabama. 


7.  Anricola  (Neofiber)  alleni  (True).  Florida  Round- 
tailed  MusKRAT. — Doubtless  a  common  animal  in  favorable 
localities  throughout  the  State.  It  is  abundant  on  the  savannas 
of  the  East  Feninsula  of  Indian  River  (c/.  this  Bulletin,  II,  1889, 
p.  119) ;  it  is  not  uncommon  near  Gainesville,  and  Mr.  Brownell's 
collection  contains  a  specimen  taken  at  Enterprise. 


^yGoo'^lc 


i894-]  Chapman,  Mammals  of  Florida.  335 

In  a  paper  by  Mr.  F.  W.  True  on  the  relationships  of  this 
species  {Report  of  the  Smithsonian  Institution  for  1884,  Part  II, 
pp.  325-330,  pi.  ii),  it  is,  I  think,  dearly  shown  that  the  charac- 
ters upon  which  the  genus  Neofiber  was  based  are  of  not  more 
than  subgeneric  value. 

The  Musltrat  (Fiber  zibethtcus)  is  abundant  along  the  coasts  of 
southern  Mississippi  and  Alabama,  and  doubtless  occurs  in 
western  Florida. 

8.  Arvicola  pinetonim  (Le  Conte).  Pine  Mouse. — Known 
from  Florida  only  through  Audubon  and  Bachman's  record.  It 
is  probably  restricted  to  the  extreme  northern  portions  of  the 
State. 

9.  Oryzomys  palustris  natator  Chapm.  Florida  Marsh 
Rat. — The  Museum  possesses  a  fine  series  of  this  strongly- 
marked  race  from  Gainesville,  Enterprise,  Micco  and  Flamingo, 

10.  Sitomys  aureolus  {Wagn.).  Golden  Mouse. — Two 
specimens  of  this  species  are  recorded  from  Dummitt's  by  Mr. 
Maynard,  and  the  Museum  has  two  specimens  from  Gainesville, 
presented  by  Mr.  J.  Robertson.  They  agree  with  examples  from 
North  Carolina. 

11.  Sitomys  americanus  gossypinus  {Le  Conte).  Deer 
Mouse;  Hummock  Mouse. —  Exceedingly  abundant.  The 
Museum  collection  contains  a  series  of  some  eighty  specimens  of 
this  well-marked  subspecies.  Of  this  number  twenty-nine  are 
adults  with  worn  molars.  They  were  taken  at  Gainesville,  Enter- 
prise and  Micco,  from  February  to  April.  Twenty-two  exam- 
ples, representing  each  of  the  localities  mentioned,  are  typical 
gossypinus,  with  dark,  blackish  median  dorsal  area  and  fulvous 
sides.  Two  specimens  from  Micco  exhibit  a  distinct  rufous 
phase,  in  which  the  entire  upper  parts  are  almost  as  uniformly 
golden  rufous  as  are  the  same  parts  in  Silomys  aureolus  j  indeed, 
at  hrst  sight  these  two  specimens  would  be  taken  for  aureolns 
rather  than  gossypinus.  Seven  specimens,  from  Gainesville,  Enter- 
prise and  Micco,  are  variously  intermediate  between  the  rufous 
and  the  dark  phase  of  pelage,  connecting  one  with  the  other  by  a 
finely  graded  series  of  changes. 
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Mr.  S.  N.  Rhoads  has  kindly  sent  me  the  type  of  his  recently 
described  Sitomys  megacephalui^  from  Alabama,  and  with  it  two 
specimens  of  Sttomys  from  Pasco  County,  Florida,  which  he  has 
provisionally  referred  to  that  species.  In  my  opinion  these  speci- 
mens are  examples  of  S.  a.  gossyfinus.  There  are  specimens  in  my 
series  of  the  latter  form  which  practically  match  them,  both  in 
size  and  color.  The  average  measurements  of  14  adult  males  of 
S.  a.  gossypinus  AK  :  total  length,  179  ;  tail,  73  mm.  Sis  females 
average  :  total  length,  186  ;  tail,  74  mm.  Thetypeof  S.  megacepha- 
lus  measures,  total  length,  184  ;  tail,  81  mm.  The  two  specimens 
from  Pasco  County  measure,  respectively.  No,  1660,  ?,  total 
length,  203  ;  tail,  76  mm,  ;  No,  1702,  i  ,  total  length,  175  ;  tail, 
75  mm.  The  cranial  measurements  in  the  appended  table 
doubtless  show  the  relative  sizes  of  these  specimens  with  more 
exactness. 


S«. 

tm.1  i=ne,h. 

J^^L. 

N.«,.. 

Indson  lo 
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S.  megaeefhaltu. 
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•i 

30 
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II-5 

II-5 
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43 
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4-7 

10.5 
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1073.  Micco.  Fla 

i 

38,1 
3S 

4-3 
4,3 

lo 
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The  type  of  S.  megacephalus  apparently  resembles  S.  a.  gossy- 
pinus  in  coloration,  and  while  I  believe  it  to  be  a  distinct  form, 
it  is  obviously  so  closely  related  to  gossypinus  that  a  discussion 
of  its  characters  based  on  one  alcoholic  specimen  would  be  pre- 
mature, 

12.  Sitomys  Roridanus  {Chapm.).   Big-eared  Deer  Mouse. 


Seven  adults  from  Enterprise,  the  type  of 
Worth,  loaned  me  by  Dr,  Merriam,  an 


opus  from  Lake 
specimen  from 


>  Coll.  S.  N.  Rhiui' 
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the  Indian  River,  loaned  me  by  Mr,  G.  S.  Miller.  Jr.,  and  one 
adult  and  one  immature  specimen  from  Citronelle,  loaned  me  by 
Messrs.  Miller  and  Bangs,  form  a  series  which  clearly  shows  the 
relationship  ai  fioridatius  to  macropus.  Briefly,  the  type  of  macro- 
pus  is  apparently  a  fully  adult  example  oi  fioridanus.  S.  fioridatius 
was  described  from  a  nursing  female,  the  skull  of  which  had 
been  lost,  taken  by  Mr.  James  P.  H.  Bell,  at  Gainesville.  The 
immature  specimens  in  the  collections  of  Messrs.  Miller  and 
Bangs  show  that  this  type  is  in  the  gray  pelage  of  the  almost 
fully  grown  young.  A  tawny  or  fulvous  line  on  the  sides  of  the 
type  shows  it  is  changing  from  the  immature  to  adult  pelage. 
Citronelle  is  about  forty  miles  southwest  of  Gainesville.  The 
immature  specimen  from  that  locality  is  younger  and  therefore 
somewhat  grayer  than  the  type  ai  fioridanus,  and  the  fulvous  line 
on  the  sides  appears  only  faintly,  and  on  the  anterior  parts  of  the 
body.  The  adult  specimen  from  Citronelle  agrees  essentially  with 
the  type  of  macropus,  which  the  seven  adults  from  Enterprise  also 
resemble.  The  immature  specimen  from  Indian  River,  however, 
in  Mr.  Miller's  collection  is  practically  a  duplicate  of  the  type  of 
fioridanus.  It  is  evident,  therefore,  that  only  one  species  is 
represented  in  this  series,  to  which  the  older  name  fioridanus 
must  be  applied. 

There  is  little  to  add  to  Dr.  Merriam's  description  of  this 
species.  The  pectoral  spot  mentioned  by  him  as  present  in  the 
type  of  macropus  is  shown  by  the  type  of  fioridanus,  but  by  no 
other  examples  in  my  series.  An  apparently  constant  cranial 
character  is  found  in  the  shape  of  the  posterior  portion  of  the 
palate,  which  rises  at  a  slight  angle  from  the  palatine  foramina, 
and  has  its  thickened  margin  surmounted  by  two  small,  but  evi- 
dent rounded  processes. 

13,  Sitomjrs  niveiventris  {Chapm.').  Ground  Mouse. — An 
abundant  species  on  the  coast  of  the  East  Peninsula,  living  on 
the  ground  beneath  the  scrub  palmettoes  near  the  sea. 

14.  Sitomys  niTeiventris  subgjiseus  Chapm.  Old-field 
Mouse. — This  is  a  darker  form  of  the  preceding,  inhabiting  the 
interior.     It  is  abundant  in  helds,  both  cultivated  and  abandoned. 
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Some  account  of  its  habits  and   relationships  will   be  found  in 
this  Bulletin,  Vol.  V,  1893,  p.  340. 

Specimens  from  Tarpon  Springs,  in  Mr.  Rhoad's  collection, 
are  intermediate  between  niveivetitris  anA  subgriseus.  {Cf.  Rhoads, 
I.  c,  p.  160). 

15.  Reithrodontomys  humilis  Aud.  >3^'  Bach.  Harvest 
Mouse. — Mr.  Brownell's  collection  contain;:  an  immature  speci- 
men of  this  species  from  Enterprise.  It  was  previously  known 
in  Florida  from  only  one  specimen  taken  at  Tarpon  Springs. 
(Cf.  Rhoads,  1.  c,  p.  161.) 

16.  ■  Sigmodon  hispidus  Say  ■Sf  Ord.  Cotton  Rat.— An 
exceedingly  abundant  animal,  of  general  distribution  in  the 
northern  parts  of  the  State.  Say  and  Ord's  type  came  from  the 
St.  John's  River,  doubtless  from  the  vicinity  of  Jacksonville. 
A  series  from  this  locality  in  the  Museum  of  Comparative  Zoology 
at  Cambridge  agrees  with  a  series  from  Gainesville.  They  differ 
widely  from  the  more  southern  littoralis,  and  are  obviously  to  be 
placed  with  South  Carolina  specimens,  though,  as  might  be 
expected,  they  are  to  some  extent  intermediate  between  these 
two  extremes. 

17.  Sigmodon  hispidus  littoralis  Chapm.  South  Florida 
Cotton  Rat. — The  Museum  contains  a  fine  series  of  this  well- 
marked  subspecies  from  Enterprise,  Micco,  Pine  Island  and  Fla- 
mingo. Thirteen  specimens  from  the  last-named  locality,  as  a 
series,  present  appreciable  differences  from  other  series  taken  at 
F.nterprise  and  Micco.  They  are  grayer  and  have  a  rufous  tinge 
on  the  rump.  In  some  respects  they  suggest  Sigmodon  k.  texianus. 
These  differences  are,  however,  in  my  opinion,  too  slight  to 
warrant  the  separation  of  a  (}ulf  coast  race.  A  specimen  of 
Sigmodon  from  Pine  Island,  mentioned  by  me  in  a  former  paper, 
is  apparently  an  aged  adult  in  unusually  gray  pelage. 

18.  Mu5  decumanus  Pallas.  Norwav  Kat  ;  Krown 
Rat, — This  species  is  given   by  all   previous  writers  on  Florida 

mammals.     1  have  never  mel  with  it  in  Florida. 

19.  Mus  alexandrinus  Geoff.  White-bellieu  Rook  Rat. 
— In  my  experience  this  is  the  common  House  Rat  of  Florida, 
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20.  Mtis  rattus  Linn.  Black  Rat. — This  species  appears 
not  to  have  previously  been  recorded  from  Florida.  Mr,  Brow- 
nell's  collection  contains  four  specimens  taken  at  Enterprise. 


21.  Mus  musculus  Linn.  House  Mouse.  —  Abundant  in 
settled  parts  of  the  State.  New  dwellings  in  unsettled  localities 
are  at  first  tenanted  by  the  native  Deer,  or  Hummock  Mouse,  but, 
in  time,  they  are  replaced  by  this  omnipresent  pest, 

22.  Neotoma  floridana  Say  &•  Ord.  Woor  Rat.  — Of 
general  distribution  in  the  hummock-grown  portions  of  the  State, 
but,  in  my  experience,  it  is  nowhere  a  common  species. 

23.  Geomys  tuza  {Ord).  Florida  Gophf.r  ;  Salamander. 
— An  exceedingly  abundant  animal  throughout  those  portions  of 
the  State  which  are,  or  were,  grown  with  pines  with  an  under- 
growth of  turkey-oaks — land  of  the  poorest  quality.  !n  some 
parts  of  middle  Florida  I  believe  one  could  walk  for  miles  step- 
ping from  mound  to  mound  on  the  earth  thrown  up  by  this  active 
miner. 

There  exists  a  puzzling  confusion  in  regard  to  the  common 
name  of  this  species.  To  naturalists  it  is  known  as  (lOpher,  or 
Pocket  (lopher,  a  name  generally  applied  to  its  congeners  by 
every  one  familiar  with  them.  The  '  Gopher  '  in  Florida,  however, 
is  a  large  land-tortoise  {Xerohales polyphemui),  which  lives  in  large 
burrows  in  the  ground,  frequenting  the  same  localities  as  those  in 
which  Geomys  is  found. 

In  a  series  of  twenty-six  specimens,  six,  taken  in  January, 
October  and  December,  at  Oainesville  and  Tarpon  Springs,  appear 
to  represent  a  rufous  phase  of  pelage.  The  remaining  twenty 
show  little  variation  in  color. 

24.  Lepus    sylvaticus    Biu/i.     (Ikav    Radbit  ;    '  Mollv 

Cottontail." — An    exceedingly    abundant    species,  commonly 
frequenting  plantations  and  'old-fields.' 

25.  Lepus  sylvaticus  floridanus  AtUn.  South  Florida 
Rabbit  ;  '  Moi.i.v  Cottontail,' — A  slightly  darker  form  of  the 
preceding  species,  inhabiting  the  southern  parts  of  the  State. 
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26.  Lepus  palustris  Bach.  Marsh  Rabbit  ;  '  Hummock 
Rabbit.' — An  abundant  animal  in  the  marshes  and  lowlands,  at 
least  as  far  south  as  Gainesville  in  the  interior,  but  probably  not 
so  far  south  on  the  coasts.  It  is  replaced  in  the  southern  parts 
of  the  State  by  the  closely -related  L.  p.  paludicola. 

27.  Lepus  palustris  paludicola  {Miller  i5f  Bnngs).  Marsh 
Rabbit  ;  '  Hummock  Rabbit.'— A  series  of  nineteen  Marsh 
Rabbits  from  Gainesville,  Enterprise,  Micco,  Tarpon  Springs  and 
Flamingo  furnishes  material  to  more  detinitely  establish  the 
range  and  relationships  of  the  Rabbit  recently  described  by 
Messrs.  Miller  and  Bangs'  from  the  Gulf  coast  of  Citrus  County 
as  Lepus  paludicola.  As  these  authors  remark,  and  as  this  series 
^jove^, palustris  aji6 pa/udicola  "show  no  differences  in  color  that 
might  not  readily  intergrade."  Thus  while  paludicola  averages  darker 
than  palustris,  a  specimen  from  Flamingo  is  but  little  darker  than 
one  from  Summerville,  South  Carolina.  The  characters  on  which 
the  new  race  stands,  therefore,  are  rather  those  of  size  and  pro- 
portions than  color.  The  appended  tables  show  a  gradual  de- 
crease in  size  from  the  north  southward.  A  comparison  of  the 
extremes  shows  differences  worthy  of  recognition,  but  the  two 
forms  so  obviously  intergrade  that  it  is  evident  that  the  southern 
one  can  claim  only  subspeciRc  rank. 

Measurements  from  the  Skin. 


North  Carolina' 

South  Carolina^ 

Summerville,  So.  Carolin. 
Gainesville,  Kla 


3793 
5650 
2794 
37ga 

2795 
2796 


Tarpon  Springs,  Fla. . 
Flamingo,  "   . . 


1893 
2718 
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Measurements  from  the  Skull. 


Lengih  of  Width  of  If"?*"  "^  Wi^'l)  <*f 


North  Carolina' 

South  Carolina' .  . . . 
Summeivitle,  So.  Ca 
Gainesville,  Fla.  ... 


Tarpon  Springs,  Fla. 


28.    Artibeus  carpolegus  Gosse.     Leaf-nosed  Fruit  Bat. 

Artibeus perspiccillalune  fsic]  Mavnard,  Bull.  Essex  Inst.  IV,  1872,  p.  144  ; 
Journ.  Bosl.  ZoOl.  Soc.  II,  1883,  p,  22. 

ArttbiHs  ptrspicillalui  H.  ALLEN,  Bats  of  North  America,  1893,  p.  43  (exclu- 
sive of  synonyms). 

Mr.  C.  J.  Maynard  obtained  a  single  specimen  of  Artibeus  at 
Key  West,  which  was  identified  by  Dr.  Harrison  Allen,  from 
sketches,  as  Artibeus  perspicillattis.  There  can  be  little  doubt 
that  this  specimen  was  of  the  same  species  as  the  Artibeus  so 
abundant  in  Cuba,  of  which  the  Museum  possesses  a  series  of 
50  specimens.  Since  writing  of  these  Cuban  bats  and  referring 
them  provisionally  to  A.  perspicillatus*  I  have  secured  in  Trinidad 
six  adult  specimens  of  what  I  consider  true  Artibeus perspicillatus. 
It  requires  only  the  most  superficial  comparison  to  show  that  the 
Cuban  bats  are  unmistakably  distinct  from  the  Trinidad  species. 
They  are  much  smaller,  as  the  appended  measurements  show,  and 
the  facial  streaks  are  wanting  or  nearly  obsolete,  while  the 
Trinidad  species  has  four  conspicuous  facial  streaks  which  in 
life  are  plainly  observable  at  a  distance  of  forty  feet  or  more. 
Five  females  from  Trinidad  average  :  forearm,  68  ;  thumb,  \t ; 
3d  finger,  metacarp.,  67,  ist  phal.,   24,  2d  phal.,  38 ;    tibia,  26. 


^yGoo'^lc 


34^      Bulletin  American  Museum  of  Natural  History.     [Vol.  VI, 

Five  females  from  Cuba  average  :  forearm,  54  ;  thumb,  11  ;  3d 
finger,  metacarp.,  53,  ist  pbal.,  17,  2d  phal.,  28  ;  tibia,  23. 

The  Cuban  bats  agree  with  specimens  from  the  West  Indies 
identified  by  Dr.  J.  A.  Allen  as  Artiheus  dirpolegus,  under  which 
name  Mr.  Maynard's  record  should  apparently  stand. 

It  is  doubtful  if  this  species  is  more  than  an  accidental  visitant 
in  Florida.  Mr.  Maynard  speaks  of  seeing  high-flying  bats  which 
he  supposed  were  the  same  as  the  specimen  brought  him,  but 
Artibeus  is  a  forest-inhabiting,  fruit-eating  bat,  and  is  rarely 
observed  in  the  open  even  in  localities  where  it  is  abundant. 

39.  Corynorhinus  macrotis  (Le  Conie).  Big-kared  Bat. 
— In  his  '  Bats  of  North  America,'  p.  58,  Dr.  Harrison  Allen 
records  a  specimen  of  this  species  from  Micanopy,  Florida. 

30.  Vespertilio  gryphus  F.  Chv.  I.ittlf,  Brown  Bat.— 
This  species  is  included  by  Mr.  Rhoads  on  the  basis  of  '"  several 
specimens  "  from  Tarpon  Springs. 

31.  Adelonycteris  iascas(Beauv.)  Brown  Bat.— Common. 

32.  Vesperugo  carolinensis  {Geoff.').  Cariilina  Bat. — 
I  found  this  to  be  an  abundant  species  on  the  Suwanee  Hiver,  as 
it  doubtless  is  in  other  parts  of  the  State. 

33.  Nycticejus  humeralis  Raf.  Twilight  Bat. — Recorded 
by  Or.  Allen  and  Mr.  Rhoads. 

34.  Dasypterus  intermedius  {Peters).  Fui.vous  Bat. — 
In  his  'Bats  of  North  America'  (1893,  p.  138),  Dr.  Harrison 
Allen  records  a  specimen  of  this  species  from  Davenport,  Florida, 
in  the  collection  of  Mr.  G.  S.  Miller,  Jr. 

35.  Atalapha  borealis  {Mult.)  \_=.4.  nm-eboraceiisis  Auct.]. 
Red  Bat. — Ten  alcoholic  specimens  from  Gainesville  and  the 
Suwanee  River  are,  as  has  been  before  remarked  of  Florida 
specimens  of  this  species,  more  "  intensely  "  colored  than  northern 
examples.     That  is  they  are  browner  and  darker.     The  Cuban 
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form,  to  which,  without  having  seen  specimens,  Mr.  Rhoads  refers 
bats  from  Tarpon  Springs,  is,  on  the  contrary,  much  lighter  and 
brighter  in  color  than  true  borealis. 

36.  Atalapha  cinerea  {Beauv^.  Hoary  Bat.  —  The 
Museum  has  received  one  specimen  of  this  species  from  Mr. 
J.  H,  P.  Bell,  of  (Jainesville,  taken  in  the  vicinity  of  that  city  in 
February,  1891.  It  agrees  with  northern  specimens,  and  is  the 
first  record  of  this  species  from  Florida. 

37.  Nyctinomus  brasiliensis  h.  Geoff.  House  Bat.— 
Abundant. 

38.  Blarina  brevicauda  caroHoensis  (Bach^.  Southern 
Mole  Shrew. — A  single  specimen  has  been  recorded  by  Mr. 
Maynard  from  Miami,  and  I  have  taken  one  at  Gainesville. 

39.  Blarina  cinerea  {Bach.).  Cinereous  Shrew  Mole. — 
"A  badly-preserved  specimen  in  alcohol  from  Indian  River "  is 
provisionally  referred  by  Frof.  Haird  to  this  species. 

40.  Blarina  exilipes  Baird.  Small-footei>  Shrew  Mole. 
— One  perfect  specimen  and  one  skull  found  in  the  stomach  of  a 
Barn  Owl  {Slrix pralinrola)  taken  at  Gainesville,  have  been  iden- 
tified by  Ur.  Merriam  as  the  above-named  species. 

41.  Scalops  aquaticus  australls  Chapm.  Florida  Mole. 
—Common.  Three  examples  from  Enterprise  are  typical  of  this 
race. 

Concerning  the  status  of  Scalops  parvus  Rhoads,"  Mr.  F.  W. 
True,  who,  while  preparing  his  forthcoming  monograph  of  the 
TalpidiC,  has  the  types  of  both  .S.  parvus  and  ^.  a.  australis  in  his 
possession,  writes  me  :  "I  have  no  Moles  from  western  Florida 
except  the  type  of  S.  parvus.  All  the  characters  given  by  Mr. 
Rhoads  are  found  with  greater  or  less  distinctness  in  specimens 
from  central  and  eastern  Florida  and  the  Carolinas,  except  per- 
haps that  relating  to  the  form  of  the  foramen  magnum.     There 
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is  an  approximation  to  this  also.  The  characters  drawn  from  the 
teeth  are  perhaps  of  little  value,  as  the  teeth  are  very  much  worn 
and  in  a  peculiar  manner,  which  gives  the  impression  that  the 
type  was  an  individual  kept  in  confinement  for  some  time.  I 
cannot  satisfy  myself  that  this  specimen  is  anything  more  than 
a  rather  small  (though  adult)  ausiralis.  It  is  possible,  of  course, 
that  with  a  series  at  command,  this  view  may  prove  invalid.  Tn  my 
MS.  r  have  placed  the  species  with  a  query  under  your  subspecies 
australis,  and  so  I  shall  leave  it  until  new  evidence  is  produced." 

42.  Ursus  atnericanus  Pall.  Black  Bear. — Common  in 
the  less-settled  parts  of  the  State,  particularly  along  the  coasts, 
which  it  frequents  to  feed  on  the  eggs  of  sea-turtles. 

43.  Procyon  lotor  {Linn.).     Raccoon. — Abundant. 

44.  Lutra  canadensis  (Schreber).  American  Otter.— 
Generally  common. 

45.  Mephitis  mephitica  (Shaw).  Common  SKUNK.—The 
exact  distribution  of  the  two  species  of  Skunks  which  occur  in 
Florida  seems  not  to  be  known.  This  species  is  common  at 
Gainesville,  and,  as  far  as  I  know,  is  the  only  one  found  there. 
Dr.  Allen  gives  it  as  common  on  the  lower  St.  Johji's,  and  Mr. 
Maynard  remarks  that  it  seems  to  be  restricted  to  the  more 
northern  parts  of  the  State. 

46.  Spilogale  putorius  {Linn.).  Lfttle  Striped  Skunk. 
— This  is  a  common  animal  in  the  coast  region  of  eastern  Florida, 
especially  in  the  'scrub 'of  the  East  Peninsula,  Dr.  Merriam 
mentions  a  specimen  from  Kissimmee  Prairie  (N.  A.  Fauna,  No. 
4,  1890,  p.  7),  but  I  know  nothing  of  its  status  in  other  parts  of 
the  State. 

47.  Lutreola  vison  {S^lneber).  Mink.— This  species  is 
included  by  Dr.  Allen,  on  the  authority  of  Mr.  G.  A.  Boardman, 
as  "not  common."  Mr.  Maynard  mentions  seeing  one  at  Blue 
Springs,  and  says  it  was  "  very  plenty  on  the  coast  near  Cedar 
Keys." 
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48.  Putorius  erminea  (Linn.).  Common  Weasel. — The 
Museum  has  received  from  Mr.  J.  H.  P.  Bell,  of  Gainesville,  one 
specimen  of  this  species  (which  has  not  previously  been  recorded 
from  Florida)  from  Osceola.  The  skull  is  missing.  The  skin  is 
more  thinly  furred  than  in  northern  examples  ;  the  color  of  the 
underparts  Js  more  sharply  defined  from  and  extends  farther  up 
the  sides.  The  fore  feet  are  white,  the  fore  legs  white  on  the 
under  surface.  There  is  a  narrow  white  line  along  the  outer 
border  of  the  hind  legs,  and  the  hind  toes  are  white  above  and 
below, 

49.  Putorius  peninsulas  Rhoads.  Florida  Weasel.— 
Known  only  from  the  type  specimen  taken  in  Pasco  County 
(<r/.  Rhoads,  Proc.  Acad.  Nat.  Sci.  Phila.,  1894,  p.  152). 

50.  Urocyoncinereo-argenteus(^a7/.}.  \=U.vi'ginianiis 
Auct.].     Gray  Fox.— Common. 

51.  Canis  lupus  griseo-albus  {Lim.).  Grav  Wolf.— 
The  Wolf  in  Florida  is  now  on  the  verge  of  extinction.  The 
most  recent  record  of  its  capture,  of  which  I  have  any  knowledge, 
is  based  on  a  skin  purchased  in  Jacksonville  three  or  four  years 
ago  by  Mr.  George  A,  Boardman.  Mr.  Boardman  writes  me  : 
"  It  was  killed  down  in  Lee  County,  and  was  black  as  a  bear.  I 
have  seen  as  many  as  half'a-dozen  skins  and  parts  of  skins,  and 
most  all  were  black.  There  were  no  light  ones  such  as  we  have 
north,  but  one  or  two  were  reddish  black,  lighter  on  the  belly. 
The  hair  of  all  was  quite  short,  and  with  no  fine  under-hair  as  in 
the  northern  wolf." 

52.  Felis  concolor  Linn,  Puma,- Confined  to  the  less- 
settled  portions  of  the  State,  where  it  is  not  uncommon. 

53.  Lynx  rufus  floridanus  {J^a/.).'  Florida  Wild  Cat.— 
Common  in  most  parts  of  the  State.  In  Brevard  Counly  (and 
also  other  counties)  a  bounty  was  offered  for  scalps  of  this  ani- 
mal, which  resulted  not  only  in  bankrupting  the  county  treasury 

■  C/.  Allen,  thu  Bulletin,  V,  t«9}.  p.  yi. 
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but  in  so  great  an  increase  uf  Rabbits  as  to  threaten  destruction  to 
the  cro|)s  of  vegetable  growers. 

From  many  sources  I  have  received  information  of  the  occur- 
rence in  Florida  of  a  long-tailed,  spotted  Wild  t'at,  which  may 
prove  to  be  the  Ocelot  {Felis  fardalis). 
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Article  XV.— DESCRIPTIONS  OF  FIVE   NEW  NORTH 
AMERICAN   MAMMALS. 

By  J.  A.  Ai.LEN. 

As  some  time  must  elapse  before  the  pulilication  of  the  final 
reports  on  the  Granger  and  Price  Collections  of  Mammals, 
recently  received  by  the  Museum  (see  antC'i,  p.  317),  it  seems 
desirable  to  place  on  record  the  following  additional  new  forms 
contained  in  these  collections. 

Arvicola  insperatus,  sp.  nov. 

Apparently  not  readily  dislinguishabtc  externally  from  Arvuola  longUaudus 
Merrtam,  except  that  the  tail  is  one-third  shorter.  In  cranial  characters  the 
two  species  are  widely  different.  \n  A.  langicaudus  M*  has  only  four  closed 
triangles,  while  A.  inspfraliis  has  live,  with  a  shorter  and  relatively  narrower 
skull ;  the  post-palatal  notch  is  very  narrow — little  more  than  half  as  wide  as  in 
A.  langieaudus,  and  the  zy^foma  is  much  heavier— nearly  twice  as  broad  as  in 
A.  longicaudus.  1'here  are  also  many  minor  diflerences  in  the  structural 
details  of  the  skull  and  teeth,  especially  in  Che  form  oF  the  trefoil  of  M^. 

Measuremtats.—Tvio  adult  males  measure  as  follows:  Tola!  length,  154 
and  [68  ;  tail  vertebrae,  43  and  41  ;  hind  foot,  19  and  10.5  mm. 

Two  adult  examples  of  A.  loni^ieaiidus,  taken  at  the  same  lime  and  place  aa 
the  above,  measure  as  (allows  :  Total  leng;th,  1  (rather  young),  180,  {(adult), 
183  ;  tail  vertebra,  f, ,  63.  S,  6a  ;  hind  loot,  ■!,  «3,  S  ,  si. 

Typt,  No.  J+J^.^ad..  Custer,  S.  D.,  .\ugust  g.  i8cn  ;  W.  W.  Granger 
(Granger  Collection). 

This  species  is  based  on  5  specimens  {2  f,f,  ad.,  1$  ad.,  and 
2  iji?  juv.,  about  one-third  grown),  taken  at  Custer,  Black  Hills, 
South  Dakota,  July  27  to  August  11,  1894,  by  Mr.  W.  W.  Granger. 

Lepus  texianus  eremicus,  subsp.  nov. 

similar  to  L.  tcxiaitus  {as  restricted  by  Dr.  Mearns'),  but  much  smaller. 
No  very  obvious  difference  in  coloration, 

Typt,  No.  lilt,  9ad..  I'airl>ank,  Arizona,  March  s,  1S94 ;  Price  and  Condit 
(Price  Collection).  Total  length.  565  ;  tail  vertebr.-e,  74  ;  hind  foot,  123  ;  ear 
from  crown,  liS  mm. 

Ur.  Mearns  in  his  discussion  (I.  c.)  of  the  proper  application  of 
the    name    Lepus   Uxianus  Waterhouse    very  properly,   I  think, 
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restricted  it  "  exclusively  to  the  form  west  of  the  Rocky  Moun- 
tains." In  his  diagnoses  of  Lefius  alieni,  L.  catlolis,  L.  texianus 
and  L.  melanotis,  he  tooic  for  his  type  and  as  the  basis  of  his 
description  of  L.  texianus  specimen  No.  2414,  Am.  Mqs.  Nat. 
Hist,.  ?  ad.,  Fort  Verde,  Arizona,  January  8,  1885  (Dr.  E.  A. 
Mearns  ;  orig.  No.  163).  Fort  Verde  therefore  becomes  the  type 
locality  of  the  restricted  L.  texianus. 

The  Hares  of  the  L.  texianus  group  appear  to  be  separable, 
principally  on  the  ground  of  size,  into  two  forms,  a  larger  north- 
ern form,  occurring  in  central  Arizona  and  northward,  and  a 
small  southern  form,  found  in  Southern  Arizona  (south  of  the 
plateau  region)  and  southward  into  Mexico.  Eleven  specimens, 
mainly  from  Fort  Verde,  measured  in  the  flesh  by  Dr.  Meams 
(see  his  table,  1.  c,  p.  302)  give  the  following :  Total  length,  640 
{580-660);  tail  vertebrfe,  106  (70-124);  hind  foot,  145  (130- 
153);  ear  from  crown,  171  (155-183).  Dr.  Merriam  has  pub- 
lished (N.  Am.  Fauna,  No.  3,  p.  76)  measurements  of  three  speci- 
mens from  San  Francisco  Mountain  and  vicinity  which  come  very 
close  to  l^r.  Mearns's  average  of  11  from  Fort  Verde. 

Eight  specimens  from  the  southern  border  of  Arizona  (Fairbank, 
Huachuca  Mountains,  etc.),  as  measured  in  the  flesh  by  the  col- 
lector, give  the  following :  Total  length,  580  (535-610);  tail 
vertebrae,  90(73-104);  hind  foot,  129  (123-135);  earfrom crown, 
160  (153-170)- 

Note  on  Lepus  melanotis  Mearns. — The  reception  of  some 
20  specimens  of  L.  melanotis  during  the  last  few  months  enables 
me  to  correct  an  error  made  (this  Hullelin,  VI,  p.  169)  in  refer- 
ence to  some  specimens  from  Rockpcrl,  Texas,  The  Rockport 
specimens  include  examples  of  both  L.  callotis  anA  L.  meliinotis ;  the 
latter,  in  late  autumn  pelage,  were  mistaken  for  the  winter  phase 
of  L.  caltotls.  The  two  forms  are  evidently  distinct  species, 
whose  ranges  in  Texas  overlap.  Z.  melanotis,  on  the  other  hand, 
as  stated  by  Dr.  Mearns  (I.  c,  pp.  299,  300),  is  closely  related  to 
L.  texianus. 

Lepus  sylvaticus  pinetis,  subsp.  nov. 

similar    in    size  and  proporlions  to    Lepus  lyl'oaluui  aritonie,   but    much 
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Female  advlt,  in  worn  ireeJiitg pilagt. — Above  as  dark  as  L.  s .  fioridanus, 
but  with  A.  rather  different  generai  effect.  Underfur  dark  plumbeous  at  the 
base,  the  apical  third  dark  russet  brown  ;  overtiair  dusky,  subterminally  broadly 
ringed  with  whitish  and  lipped  with  black,  the  color  of  the  upper  parts  emend- 
ing well  on  lo  the  sides  of  the  abdomen.  Feet  and  ears  much  as  in  L.  s.  arizemc, 
but  darker  and  much  more  heavily  clothed.  Pectoral  band  very  much  darker, 
and  the  (ur  ol  the  ventral  surface  much  more  plumbeous  at  the  base. 

Male  adult,  in  fresh  posl-ireeding pelage. — Color  above  about  equally  mixed 
black  and  whitish  gray  with  a  faint  tinge  of  pale  buff.  Underfur  very  dark 
slaty  plumbeous,  tipped  with  blackish  brown;  overhair  basally  like  the  under- 
fur, ringed  subapically  with  soiled  whitish  and  extensively  tipped  with  black. 
Pectoral  band  plumbeous,  the  longer  hairs  tipped  with  fulvous  gray.  Kore 
feel  entemally  reddish  brown  ;  hind  feet  much  paler. 

Measurements. — Total  length,  t, .  335.  fi  ,  425  ;  tail  vertebrae.  ^  ,  40,  T .  58  ; 
hind  foot.  S  ,  100,  !  ,  105  ;  ear  from  crown, ,!  .  69,   $  ,  64  mm. 


Type,  No.  mi,S  ad..  White  Mountains,  August  14.  1B94  ;  B.  C.  Condit 
(Price  Colleclion). 

The  two  specimens  on  which  the  above  description  is  based 
represent  a  small  Hare  of  the  sylvalicus  group,  very  different  from 
the  ordinary  pale  form  of  Arizona  and  contiguous  regions,  known 
as  Lepus  arizonce,  not  only  in  its  extremely  dark  coloration,  but  in 
its  larger  and  much  more  heavily  clothed  hind  feet,  and  relatively 
smaller  and  much  more  hairy  ears.  One  of  the  specimens  is  a 
female  in  worn  breeding  pelage  ;  the  other  a  male  in  fresh  fall 
pelage. 

Sciurus  arizonensis  huachuca,  subsp.  nov. 

Similar  to  S.  ariiencnsis.  but  upper  surface  nearly  uniform  gray,  showing 
merely  a  slight  trace  of  the  broad  median  dorsal  area  of  fulvous  seen  in  ari'tn- 
nensis.  There  is  a  smaU  nape  patch  of  pale  fulvous,  and  a  tinge  of  fulvous 
below  the  surface  of  the  pelage  over  the  middle  of  the  back.  The  fulvous  area 
of  the  lower  surface  of  the  tail  is  slightly  paler,  and  there  is  a  greally  reduced 
amount  of  fulvous  at  the  base  of  the  hairs  of  the  upper  surface  of  the  tail — 
thesefeaturescorrelatingvriih  the  reduction  in  the  amount  of  fulvous  on  the  back. 

Type,  No.  JJ^J,  9  ad.,  Huachuca  Mountains,  February  20,  18^4  ;  W.  W. 
Price  (Price  Colleclion).  Total  length,  540 ;  tail  vertebrze,  365  ;  hind  foot, 
70  ;  ear,  34  mm. 

This  subspecies  is  based  on  4  specimens,  all  adult  {2  M,  2  ?9  ), 
from  the  Huachuca  Mountains,  taken  January  z8  to  February  20, 
by  Messrs,  Price  and  Condit.  They  are  very  uniform  in  coloration, 
and  differ  widely  from  a  large  series  of  true  arizonensis,  including 
four  January  specimens  from  the  type  locality  of  the  species. 
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Sciurus  hudsonicus  grahamensis,  subsp.  nov. 

Similar  to  S.  h.  mogolliittensis,  bul  slightly  yellower  and  less  rufescent  above, 
with  the  central  area  of  the  lower  surface  of  the  tail  grayish  white  from  the 
base  to  the  end  of  the  vertebrie,  and  the  base  of  the  hairs  of  the  middle  area  of 
the  upper  surface  of  the  tail  yellowish  ochraceous,  forming  a  prominent  median 
band  of  this  color. 

Tyff,  No.  tSJJ,  9ad.,  Graham  Mountains,  Arii'ona,  August  l8,  1894  ;  Price 
and  Condi!  (Price  Collectionl.  Toial  length,  330  ;  tail  vertebne.  133  ;  hind 
foot,  53  ;  ear.  28. 

The  three  adult  specimens  from  the  Graham  Mounlaimi.  on  which  this  new 
fonn  is  based,  measure  as  follows  ; 


A  few  specimens  from  the  San  Francisco  and  White  Mountains 
show  a  slight  tendency  to  a  grayish  median  area  along  the  lower 
surface  of  the  tail,  but  it  is  never  so  pronounced  and  conspicuous 
as  in  the  specimens  from  the  Graham  Mountains.  In  true  S.  h. 
mogollonensis  the  basal  portion  of  the  hairs  of  the  upper  surface  of 
the  tail  are  more  or  less  fulvous,  but  as  a  rule  it  is  not  at  all  pro- 
nounced, whereas  in  the  Graham  Mountains  specimens  it  is  a 
conspicuous  feature. 

While  S.  h.  grahamensis  is  apparently  not  a  very  strongly  dif- 
ferentiated form  it  seems  to  well  warrant  recognition,  especially 
when  considered  in  relation  to  its  fairly  isolated  habitat.  While 
the  White  Mountains  form  merely  the  eastern  end  of  the  elevated 
pine  plateau  extending  westward  to  the  Han  Francisco  Mountains, 
the  Graham  Mountains  are  south  of  the  plateau  region,  from 
which  they  are  separated  by  a  comparatively  low  arid  plain.  Mr. 
Price  (in  letter  of  Oct,  12,1894)  writes:  "Finding  Sciurus 
huitsonius  var. .'  in  the  Graham  Mountains  was  intere.sting.  It 
could  not  possibly  have  come  in  recent  times  from  the  White 
Mountains, as  the  dry  desert  of  the  Gila  River  lies  between.  The 
Graham  Mountains  rise  abruptly  from  the  plain  to  about  10,500 
feet  above  sea  level,  and  are  very  isolated." 
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Article  XVI.— ON  NEW  FORMS  OF  MARINE  ALG^ 
FROM  THE  TRENTON  LIMESTONE,  WITH 
OBSERVATIONS  ON  BUTHOGRAPTUS  LAXUS 
HALL. 

By  R.  P.  Whitfield. 
Platk  XI. 

In  iS6i  Prof.  Hall'  described  what  he  evidently  supposed  to  be 
a  graptolitic  body,  from  shales  of  the  age  of  the  Trenton  limestones 
of  New  York,  found  at  Platteville,  Wisconsin,  under  the  name 
Bulhograptus^  giving  the  species  H.  laxus  as  the  type  ;  and  in  the 
'  Canadian  Organic  Remains,'  Decade  II,  on  page  49,  he  mentions 
it  again  as  "doubtfully"  referable  to  the  Graptolitidn.  In  the 
next  paragraph  he  speaks  of  an  associated  form  having  a  general 
resemblance  to  Dendrograptus,  and  says  "  without  farther  knowl- 
edge, I  refer  these  fossils,  with  hesitation,  to  the  genus  Oldhamia 
{O./rutuosa  Hall)." 

In  working  over  the  fossils  described  in  the  '  Report  of  Progress ' 
of  the  Wisconsin  Geological  Survey  for  1861,  the  types  of  most 
of  which  are  the  proi)erty  of  the  Museum,  for  illustration  in  the 
Museum  publications,  I  have  be<^ome  convinced  that  these  remains 
are  not  of  Graptolitic  origin,  but  are  true  Marink,  Ai,u.«. 

These  bodies  are  found  preserved  on  surfaces  of  a  brown  car- 
bonaceous shale,  and  are  seen  on  the  suiface  as  black  lines. 
When  examined  under  a  sufficiently  strong  glass  they  are  found 
to  be  composed  of  a  black,  coaly  matter,  having  the  lustre  and 
fracture  of  anthracite,  the  carbonaceous  character  of  the  shale 
being  undoubtedly  derived  from  this  source,  as  there  are  but  few 
other  organic  remains  found  in  the  same  layers  with  them. 

Buthograptus  consists  of  a  midrib,  flattened  as  seen  on  the 
shale,  which  gives  origin  toaseriesof  short,  slender,  slightly  curved 
pinnules  on  either  edge,  somewhat  closely  arranged,  and  presents 
a  feather-like  aspect  as  it  lies  on  the  rock.  There  are  no  definite 
serratures  or  cells  on  either  the  midrib  or  on  the  lateral  pinnules, 
but  along  the  line  of  the  midrib  may  sometimes  be  seen  a  series 
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of  dots  or  punctures  which  were  supposed  to  represent  the  aper- 
tures of  cells,  analagous  to  those  of  Graptolites,  but  which  now 
prove  to  be  only  depressions  in  its  surface.  When  the  stipe  is 
placed  under  a  sufficiently  strong  lens  it  is  readily  seen  that  the 
lateral  pinnules  are  not  a  part  of  the  central  stipe,  but  are  sepa- 
rate organs  articulated  by  a  club-shaped  end  to  the  central  stipe  ; 
and  it  is  the  imprints  of  these  club-like  ends  that  has  produced 
the  punctures  that  in  the  description  of  .5«/-4tyra/*/HJ  are  described 
as  "oval  spots  marking  the  form  and  place  of  the  cellules."  No 
positive  evidence  has  as  yet  been  detected  of  articulations  in  the 
midrib  or  central  stipe,  and  no  really  negative  proof  can  be 
shown.  The  pinnules  where  perfectly  preserved  increase  in  width 
outwardly,  from  just  above  the  club-shaped  attachment  to  nearly 
twice  that  width  near  their  extremity,  and  are  rounded  or  obtusely 
pointed  at  the  outer  end. 

The  absence  of  proper  cells,  taken  in  connection  with  the 
other  features  above  mentioned,  led  me  not  only  to  question 
the  animal  origin  of  Bii/Aogra/iius,  but  to  examine  critically  the 
so-called  Oldhamia  fruticosa  Hall,  which  is  associated  with  it, 
and  on  placing  them  under  a  sufficiently  high  magnifying  power 
the  Algous  characteristics  were  at  once  detected  in  their  mode  of 
growth  and  in  the  jointed  bifurcations  of  the  branches.  This 
has  led  me  to  the  conclusion  that  they  are  both  of  vegetable 
origin  and  belong  to  the  true  articulated  marine  Algte.  This 
was  to  me  a  somewhat  astonishing  result,  as  I  can  find  no  record 
of  any  ar/rVa/flfei/ marine  AlgiE  described  from  Palieozoic  rocks. 

Among  the  living  forms  of  marine  Algse  on  the  Florida  coast 
and  elsewhere  we  have  a  form  known  as  Cauhrpa  plumaris, 
which  to  the  naked  eye  is  so  exactly  a  counterpart  of  liutho- 
graptus  laxus  that  a  figure  of  one  would  answer  equally  well  for 
that  of  the  other,  but  when  examined  more  carefully  it  is  seen 
that  in  the  living  form  the  lateral  pinnules  are  simply  ramifi- 
cations from  the  central  axis  or  stipe,  while  in  Buthogtaptus 
they  are  articulated  pinnules  which  by  maceration  were  readily 
separated  from  the  central  axis,  as  is  plainly  seen  in  the  fossil 
s])ecimens.  The  form  of  Buthograpius  when  living  was  most 
probably  plumose  with  a  cylindrical  axis  from  which  a  series  of 
pinnules  arose  on  two  opposite  sides,  not  quite  opposite  to  each 
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other  at  their  origin  but  slightly  alternating.  These  pinnules 
were  probably  cylindrical  and  somewhat  club-shaped  or  enlarging 
outwardly,  and  attached  to  the  axis  by  the  knob-like  inner  end. 
In  the  shale,  by  compression,  these  rounded  parts  are  all  flat- 
tened, so  there  is  little  left  beyond  the  brown  staining  on  the 
rock  from  the  carbonaceous  material  of  the  plant  substance. 

The  name  Buthograptus  (or  Bythographts,  as  written  by  several 
authors)  is  a  misnomer  and  misleading,  as  the  termination 
"  graptus"  seems  to  ally  it  with  the  Graptolitidse,  which  we  now 
see  to  be  incorrect.  Such  a  name  as  Bythocladus  would  be  much 
more  appropriate. 

Referring  again  to  the  supposed  Oldhamia,  I  find  bul  little 
similarity  between  it  and  the  true  Oldhaniia  aniiqua  Forbes, 
which  occurs  fossil  in  the  Cambrian  of  England,  and  is  the  type 
and  only  species  of  the  genus,  the  other  species  formerly  included 
having  been  removed  under  the  name  Murchtsanifes  radiatus.  The 
Oldkamia  aniiqua  has  been  considered  by  some  authors  as  a 
Nullipore,  by  others  as  a  Sertularian  ;  the  first  a  vegetable,  the 
other  an  animal.  The  mode  of  growth  seen  in  these  Trenton 
forms  positively  indicates  their  vegetable  character. 

In  very  many  of  the  marine  Algee,  the  stems,  branches  and 
branchlets  have  a  peculiar  jointed  structure,  very  much  like  that 
of  a  Cactus,  with  an  expansion  at  the  upper  end  of  the  joints, 
the  divisions  being  two,  three,  or  more.  This  structure  is  very 
beautifully  shown  on  some  specimens  of  the  one  called  Oldhaniia 
fruticosa  by  Prof.  Hall,  especially  on  the  terminal  branches. 
(See  Plate  XI,  Figs.  7  and  8.)  Two  other  forms  are  found  on  the 
same  shales,  one  having  long  slender  stipes  with  numerous 
branches,  long  and  filiform,  which  are  joined  lo  the  principal 
stipe  by  a  knob-like  end,  which  is  rather  set  upon  the  stem  than 
joined  to  it.  These  dififer  entirely  from  the  first- mentioned 
species,  but  were  included  with  it  in  the  article  in  the  '  Canadian 
Decade.'  None  of  them  have  been  positively  seen  bearing  other 
than  the  fine  filiform  branches.  A  third  form  occurs  which  has  a 
strong  middle  stem,  jointed,  and  having  whorls  of  very  fine  hair- 
like pinnules  at  each  joint,  and  much  resembles  some  species  of 
the  genus  Wrangelia,  or  perhaps  more  like  Dasycladus  among  our 
living  forms  of  Algae. 
\Dtcembtr,  iSg4.\  2S 
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The  occurrence  and  detection  of  marine  Algae  of  a  character 
so  very  similar  to  our  living  forms  in  rocks  of  the  age  of  the 
Trenton  limestones  of  New  York,  I  take  to  be  a  matter  of  some 
interest  and  of  more  than  passing  importance,  as  all  the  various 
forms  of  marine  plants  and  sea  weeds  hitherto  described,  so 
far  as  I  am  aware,  have  been  so  entirely  devoid  of  positive  or 
definite  structure,  that  it  is  often  uncertain  whether  they  may  not 
be  the  results  of  worm  burrows,  tracks  or  trails  of  molluscous 
animals,  or  phenomena  resulting  from  inorganic  causes.  But 
here  we  have  unmistakable  stnictute,  as  far  as  external  form 
goes,  to  guide  us  in  their  determination. 

Following  are  descriptions  of  the  new  forms  here  given. 

Callithamnopsis,'  New  Genus. 

Frond  articulate,  branched,  branches  opposite  in  pairs,  or  in  whorls  near  the 
upper  end  of  the  joints,  and  composed  of  single  joints  between  bifurcations. 
Type,  C  /ritticosa,  Hall's  sp.     Geolo^cal  position  in  the  Trenton  period. 

Callithamnopsis  fniticosa. 

Plate  XI,  Figs.  4-8. 

Oldkamia  frulueta  Hall,  Can.  Org.   Rem.  Decade  IT,  p.  50.     Name  only. 

Frond  consisting  of  thin  filiform  stems  more  or  less  distinctly  joinied,  with 
slender  thread-like  branches  of  half  or  less  than  half  the  width  of  the  main 
stem,  the  eitremities  more  or  less  bulbous  where  Ihey  unite  xrith  the  stem  or 
outer  divisions.  Outer  divisions  two  or  three,  or  in  some  cases  four  or  more, 
diverging  at  an  angle  of  about  thirty  degrees  from  each  other,  the  branches 
being  slightly  curved  ;  the  whole  having  the  appearance  of  a  densely  branched 
bush  in  miniature.     Stipes  and  branches  with  parallel  margins. 

In  some  cases  the  terminal  branches  only  of  a  frond  will  be  found  forming  a 
group  together,  when  they  are  likely  to  present  the  appearance  of  whorls  of 
many  branches  from  their  overlapping  and  interference  one  with  another,  and 
so  present  a  variety  of  forms.  In  one  case,  what  seems  to  be  a  main  stem  with 
many  branches  attached,  shows  the  upper  terminal  point  of  the  stem  broad  and 
rounded  at  the  extremity,  like  a  young  growing  shoot.  In  some  cases  the  outer 
branches  are  short  and  the  bifurcations  quite  close  together,  while  in  others  they 
are  long  and  very  slender  and  the  bifurcations  quite  distant.  I  have  thought 
these  last  might  possibly  be  specifically  distinct  from  the  type  specimen  of 
C.  fruticosa.  but  after  further  study  they  seem  to  be  connected  by  intermediate 
forms  enough  to  unite  them  as  one  and  the  same. 

Ceelogical  J^ormatian  and  Lwality. — In  dark  brown  or  ehocolate-oidored 
shales  of  the  Trenton  Group,  at  Platteville,  Wisconsin, 
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One  peculiar  feature  noticed  by  Prof,  Hall  of  some  of  these 
bodies,  which  he  referred  to  Oldhamia  frutic&sa,  is  that  of  two  of 
the  steins  being  twisted  together  like  stems  of  a  vine  growing  and 
intertwining  as  if  for  mutual  strength  and  support.  Many  of 
these  slender  thread-like  stems  are  seen  to  have  this  feature. 
These  are  long  slender  stipes  sometimes  having  numerous  more 
slender  ramifications.  These  differ  entirely  from  the  one  men- 
tioned above  under  the  name  Calliihamnopsis,  and  cannot  well  be 
placed  under  that  genus.  So  far  as  seen  no  trne  bifurcations, 
like  the  terminal  parts  of  that  one,  have  been  detected.  The 
branches  are  attached  to  the  main  stipe  by  a  clavate  or  bulbous 
base  as  in  that  one,  but  instead  of  having  numerous  jointed 
divisions  are  simple  and  hair-like  in  their  extension.  This  fprm 
I  shall  designate  only  by  specific  name,  leaving  it  provisionally 
under  the  name  Ckatomorpka,  one  of  oui  living  genera,  and  give 
it  the  specific  name  prima  with  the  following  diagnosis. 

Chxtomorpha  ?  prima,  n.  sp. 

Plate  XI,  Figs,  g  and  10. 

Slender  hair-like  plants  with  contiauous  stems  (t.  t.  not  articulated),  having 
numerous  more  slender  filiform  branches  of  extreme  tenuity  but  without  known 
btfurcatioas  or  divisions  ;  branches  attached  Co  the  main  slipe  or  stem  by 
bullraus  bases  or  discs,  easily  separated.  Bifurcations  of  the  main  stem  uncer- 
tain.    Stems  frequently  intertwining. 

Gielogieal  PasilioH  and  LBtality. — On  shales  of  the  age  of  the  Trenton  group 
of  New  York  at  Platteville,  Wisconsin,  associated  with  (he  Bulbograptus  iaxui 
Hall  and  CallUhamnoptis  fTuHcesa. 

A  third  species,  evidently  allied  somewhat  to  the  preceding,  is 
noticed  on  three  of  the  blocks  which  bear  the  other  forms.  It  is 
quite  distinct  in  structure  as  far  as  can  be  ascertained,  presenting 
a  dense  tuft  or  feather-like  form  of  about  one  and  a  half  inches 
in  length,  and  is  composed  of  fine  hair-like  fibres  of  great  tenuity 
which  diverge  from  a  central  stem.  On  close  examination  they 
are  seen  to  be  in  whorls  about  a  tenth  of  an  inch  apart.  If  this 
is  their  true  structure  the  nearest  living  genus  would  probably  be 
Dasycladui  or  Wrangelia.  For  this  form  I  would  propose  the 
generic  name  Chatocladus. 
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Chaetocladus,  New  Genus. 
Marine  plants  with  jointed  cylindrical  stems  giving  otT  whorls  of  hair-like 
filaments  at  ^ven  distances. 

Ctuetocladus  plumula,  n.  sp. 

Plate  XI.  Firs.  11-13. 

Frond  probably  sessile,  growing  in  tufts  of  one  or  more  plume-like  stems, 
composed  of  a  cylindrical  axis  surrounded  at  intervals  of  about  a  tenth  of  an 
inch,  by  whorls  of  very  line  leaflets  presenting  a  feather-like  tuft  of  three- 
eighths  of  an  inch  diameter, 

Formaticn  and  Locality. — In  chocolate-colored  shales  of  the  Trenton  group  at 
Flatteville,  Wisconsin,  associated  with  Buthsgraptus  laius  and  CalHtkamnopsis 
frKtUom   Hall. 

About  fifteen  years  ago,  in  looking  over  some  fragments  of 
Trenton  limestone  from  Middleville,  N.  Y.,  I  noticed  some  speci- 
mens resembling  Corallines,  and  so  labeled  them  when  placing 
them  in  the  cabinet,  where  they  have  remained  until  now,  await- 
ing an  occasion  for  further  notice.  The  specimens  in  question 
have  all  the  characteristics  of  the  true  Corallines  of  the  present 
seas,  and  so  far  as  can  be  ascertained  none  in  which  they  can  be 
said  to  differ.  Of  course  they  only  represent  detached  portions 
of  the  organism,  but  enough  remains  to  show  the  prevailing  fea- 
tures of  the  species.  Nothing  beyond  detached  joints  of  this 
form  of  marine  AlgJE  has  hitherto  rewarded  the  search  of  Palao- 
botanists  in  any  of  the  older  geological  formations.  Detached 
plates  or  joints  of  analogous  bodies  have  been  Icnown  and  de- 
scribed under  the  name  Ctxiotrockium  from  the  middle  Devonian 
of  the  Eifel;  and  in  carboniferous  limestones  of  England  other 
but  similar  bodies  have  been  found  in  numbers.  In  the  Permian 
rocks  forms  pertaining  to  this  class  of  plants  have  been  described 
under  the  generic  name  GyroportUa,  while  in  the  Upper  Lias,  in 
the  Bavarian  Alps,  beds  of  limestones  are  said  to  be  largely  made 
up  of  Gyroporella  and  Diplopora.  But  no  definitely  formed 
organisms  of  the  class  have  been  noticed  in  the  Palaeozoic  rocks. 
And  it  is  not  until  we  reach  the  more  modern  formations  that 
anything  very  satisfactory  is  known  of  this  class  of  organisms  in 
a  fossil  state,  although  it  is  supposed  that  calcareous  Algae  have 
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aided  very  largely  in  the  building  up  of  the  limestones  of  all 
ages.  The  specimens  now  in  hand  consist  of  branches  of  from 
half  an  inch  in  length  to  one  and  one-fourth  of  an  inch,  with  a 
transverse  diameter  of  nearly  one-foutth  of  an  inch.  They  con- 
sist of  a  central  or  longitudinal  axis  which  is  hollow  and  jointed, 
and  of  whorls  of  lateral  branches  or  pinnules,  apparently  four, 
possibly  live  in  number,  radiating  from  the  central  axis  and  form- 
ing a  cylindrical  body  in  the  aggregate.  The  pinnules  of  the 
whorls  are  composed  of  three  elements  each  ;  a  first  joint  which 
diverges  from  the  central  axis  gives  origin  to  two  secondary 
joints,  while  each  of  these  supports  two  still  smaller  joints  or 
pinnulse.  For  this  form  I  propose  the  generic  name  Primicoral- 
lina,  with  the  following  diagnosis  ; 

Primicorallina,   New  Genus. 
Articulated  marine  plaals,   consisled  of  elongated  cylindrical  fronds,  com- 
posed of  a  central  longitudinal  axis,  which  is  jointed  and  hollow  in  the  fossil 
condition,  and  supports  whorls  of  jointed  pinnules  from  each  joint ;  pinnules 
decompound.     Type,  P.  Irmtetiensis. 

These  remains  are  of  course  only  the  calcareous  coating  of  the 
real  plant,  the  vegetable  portion  having  been  lost.  The  joints 
are  irregular  in  form  but  have  a  generally  cylindrical  form. 

Primicorallina  trentonensis,  n.  sp. 

Plate  XI,  FiGS.  14-17. 
Fronds  of  small  size,  represented  by  cylindrical  tufts  of  greater  or  less 
length,  and  of  from  one-sixth  10  one-fourth  of  an  inch  in  diameter.  Axis  of 
the  frond  irregularly  cylindrical  and  jointed  ;  the  joints  count  atKiut  thirty  to 
the  inch  and  are  nearly  twice  as  long  as  thick.  Pinnules  four,  or  perhaps  five, 
from  each  joint  of  the  axis,  composed  of  cylindrical,  oval  or  clavaie  joints  ; 
those  originating  on  the  axis  are  of  nearly  an  equal  len^h  with  the  axial  joints, 
and  each  supports  two  others  on  the  outer  end  of  very  nearly  or  somewhat 
shorter  length,  but  of  less  thicitoess ;  these  again  support  each  two  others 
which  are  short  oval  in  outline  and  of  not  more  than  half  the  length  of  the 
others.  Bifurcations  of  the  pinnules  diverging  at  an  angle  of  about  thirty  to 
thirty-live  degrees  to  each  other, 

Gfological  Formatitta  and  Localily. — In  Trenton  limestone  at  Middleville, 
N.  V. 
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DESCRIPTION  OF  PLATE  XI. 


Figs.  1-3.  Bnthogrftptus  laxns  Hail.  P^e  351.  Fig.  1.  view  o(  a  block 
showing  several  stipes,  nac.  size.  Pig.  2,  an  enlargemeot  to  show  the  manner 
of  attachment  of  the  pinnules.  Fig.  3,  a  single  pinnule  enlarged- 
Figs.  4-8.  Callithamnopsis  fruticosa  Hall.  Page  354.  Figs.  4,  j  and  6, 
views  of  three  specimens  showing  variations  o(  form,  enlarged  3  limes.  Figs,  7 
and  8,  further  enlargements  of  two  terminal  portions  of  a  fragment. 

Figs.  9,  10.  Chtetomorphk  ?  prima  Wkilf.  Page  355.  Fig.  9,  views  of 
two  specimens  each  showing  two  stipes  intertwined,  one  of  which  retains  the 
bair-Jike  pinnules ;  Figs,  two  diameters.  Fig.  10  shows  the  nuuiner  in  which 
the  pinnules  are  attached  to  the  stipe. 

Figs.  11-13.  Chstocladus'  plumnla  Wkilf.  ^agit  356.  Fig.  11,  view 
o(  a  branch,  nat.  size,  with  a  second  branch  on  a  lower  lamina  o(  shale.  Fig. 
12  shows  the  arrangement  of  the  pinnules  around  the  stem.  Fig.  13,  an 
enlargement  showing  a  bifurcation  and  an  apparent  constricted  or  jointed 
character. 

Figs.  14-17.  Priroicorallina  trentonensis  Wkitf.  Page  357.  Fig,  14, 
fragment  of  shale  with  two  stipes,  nat.  size.  Fig.  15,  enlargement  4  times  of 
a  specimen  in  limestone.  Fig.  16,  enlargement  of  the  smaller  stipe  on  specimen 
Fig.  14.     Fig.  17,  diagram  showing  a  sectional  view  with  the  arrangement  of 

pinnules  around  the  main  stem. 
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Article  XVII.— REMARKS  ON  A  SECOND  COLLECTION 
OF  MAMMALS  FROM  NEW  BRUNSWICK,  AND  ON 
THE  REDISCOVERY  OF  THE  GENUS  NEOTOMA 
IN  NEW  YORK  STATE. 

By  J.  A.  Allen, 

I. — New  Brunswick  Mammals. 

The  Museum  has  recently  received  a  second  collection  c 
mammals  from  Victoria  County,  New  Brunswick,  made  by  Mi 
John  Rowley,  Jr.,  mainly  during  October  (Sept.  27-Nov.  7),  189; 
The  collection  numbers  about  250  specimens,  and  contains  repre- 
sentatives of  several  species  worthy  of  note,  including  two  i 
tional  to  those  obtained  last  year.'  Besides  large  series  of 
Marten  {MusUla  americana),  Mink  {Liilreola  vison),  and  the  more 
common  smaller  mammals,  additional  specimens  were  obtained 
of  Arvicola  ckrotorrhinus  Miller,  and  Evotomys  fuscadorsalis 
Allen,  and  the  genus  Synapfomys  was  found  for  the  first  time  in 
New  Brunswick. 

The  following  additions  and  emendations  to  the  former  list  of 
New  Brunswick  mammals  {1.  c.)  are  based  on  Mr.  Rowley's 
second  collection,  here  under  notice. 

Synaptomys  cooper!  Baird.  Lemming  Mouse,— Two  speci- 
mens, taken  as  follows  :  Female,  young  adult,  Tobique  Point, 
near  Andover,  N.  B.,  Sept.  28,  1894.  Total  length,  117  mm.  ; 
tail  vertebra,  za  ;  hind  foot,  21.6.  Male,  young  adult,  Gul- 
quac  Lake,  N.  B.,  Oct.  14.  Total  length,  105  mm.;  tail  verte- 
brae, 21.6  ;  hind  foot,  21.6. 

The  capture  of  these  specimens  is  of  special  interest,  since  it 
extends  the  known  range  of  the  species  far  to  the  northward  of 

'ick,  vilh  DocripLUin  of   a  New  Sped«  of 
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any  previously  published  lucalities  of  its  occurrence,  the  most 
northern  of  which  are  Wareham,  Mass.,'  and  Alfred  Center,  Alle- 
gheny Co.,  New  York.'  In  reviewing  the  known  range  of  this 
species  a  few  months  since'  I  ventured  the  remark  that  "  It  evi- 
dently occurs  in  the  East  over  portions  of  the  country  where  it 
has  escaped  all  collectors  for  half  a  century,  since,  as  compared 
with  other  field  mice,  it  proves  to  be  a  singularly  difficult  species 
to  trap."  In  securing  these  two  specimens  Mr.  Rowley  estimates 
that  he  captured  at  least  izoo  Meadow  Mice,  of  which  about  97 
per  cent,  were  Evotomys gapperi j  of  these  latter  of  course  only  a 
small  part  were  saved. 

Specimens  of  Synaptomys  cooperi  in  the  Museum  from  other 
hitherto  unrecorded  localities  are  examples  from  Ravenna,  Ohio, 
and  Weaverville,  North  Carolina. 


Anricola  chrotorrhinus  Miller.  Rufoos-nosed  Meadow 
Mouse. — A  single  specimen  of  this  species  was  taken  by  Mr. 
Rowley  last  year  (see  antea^  p.  loa)  at  Trousers  Lake,  N.  B. 
The  present  collection  contains  four  specimens,  three  of  which 
were  taken  at  Trousers  Lake,  Oct.  29  to  Nov.  i,  and  the  other  at 
Gulquac  Lake,  Oct.  16. 

Evotomys  fuscodorsalis  Allen.  Dusky-backed  Meadow 
Mouse.— This  species,  based  on  two  specimens  collected  by  Mr. 
Rowley  at  Trousers  Lake  last  year  {antea,  p.  103)  is  represented 
by  a  series  of  i6  specimens.  Six  were  taken  at  Gulquac  Lake,  Oct. 
12  and  13,  and  loat  Trousers  Lake,  Oct.  27  to  Nov.  2.  They  are 
very  uniform  in  coloration,  and  so  well  agree  with  the  type  of  the 
species  that  no  detailed  account  of  them  is  necessary.  They  are 
all  apparently  nearly  full  grown.  Throwing  out  two  that  are  not 
mature,  the  series  ranges  in  measurements  as  follows  :  Total 
length,  133  (127-140) ;  tail  vertebra,  38  {35-41) ;  hind  foot,  20 
(19-20.5).  One  very  large  specimen  greatly  exceeds  these  dimen- 
sions, measuring  as  follows  :  Total  length,  152  ;  tail  vertebne, 
46  ;  hind  foot,  20.5. 

I  B»g>,  Pkic.  Biol.  Soc,  Wuhington.  IX..  1894,  p.  ^-104. 
•  Abii.  Ptoc.  linn,  Soc.'nc'w  Ywiit  fi'oJ  6, 1894,  p.  17. 
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Zapus  hudsonius  (Zimm.).  Jumping  Mouse. — Four  speci- 
mens, Tobique  Point,  Sept.  27-29.  The  three  specimens  of  Zapus 
obtained  last  year  were  all  Z.  irtsignis  Miller. 

Tamias  striatus  lysteri.  Northern  Chipmunk.. — A  series 
of  6  specimens  was  obtained  in  crossing  the  hardwood  ridges 
of  Tobique  Point,  Sept.  27  to  Oct.  3,  confirming  Mr.  Rowley's 
supposition  of  last  year  respecting  their  presence  here  {an/ca, 
p.  104). 

Blarina  talpoides  (Gapper).  Short -tailed  Shrew. — 
Represented  by  a  series  of  13  specimens,  taken  at  various  points 
in  the  region  traversed,  showing  the  species  to  be  not  uncommon, 
although  only  a  single  specimen  was  met  with  last  year. 

The  small  Shrew  recorded  in  the  former  list  as  Sorex  forsteri 
is  represented  by  a  series  of  62  specimens. 

No  Moles  were  collected,  but  Mr.  Rowley  obtained  satisfactory 
evidence  of  the  occurrence  of  the  Star-nosed  Mole  (Condylura 
cristatd)  at  Andover  and  along  the  Tobique  River. 

The  Mole  recorded  in  the  fonuer  list  as  Sealops  aquaticus  is 
quite  as  likely  to  be  Scafanus  br&weri — a  point  which  can  only 
be  determined  by  the  capture  of  specimens. 

Procyon  lotor  {Linn.).  Raccoon.— An  error  in  the  former 
paper  {antea,  p.  105)  respecting  the  supposed  abundance  of  this 
species  in  the  Trousers  Lake  region  may  be  here  corrected.  The 
statement  there  made  on  Mr.  Rowley's  authority  was  based  by 
him  on  a  letter  from  bis  Indian  guide,  whom  he  had  good  reason  to 
believe  was  wholly  trustworthy  in  such  matters.  It  proves,  how- 
ever, that  the  amanuensis,  who  wrote  from  the  Indian's  dictation, 
either  through  misunderstanding  or  otherwise,  inserted  the  state- 
ment in  question  without  the  knowledge  of  Mr.  Rowley's  sup- 
posed informant.  Doubtless  some  other  fur-bearing  animal  was 
referred  to  by  the  Indian  guide. 

This  year  Mr.  Rowley  obtained  satisfactory  evidence  of  the 
occasional  occurrence  of  the  Raccoon  at  Fredericton,  N.  B.,  but 
not  in  the  Trousers  Lake  region. 
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II. — Rediscovery  of  Neotoma  in  New  York. 

Many  years  since  the  late  Mr.  John  G.  Bell  took  several  speci- 
mens of  a  species  of  Neotoma  in  the  Palisades  at  Piermont, 
Rockland  County,  New  York,  which  were  referred  by  Professor 
Baird'  to  N.  fiortdana.  One  of  these  specimens  is  still  extant  in 
the  United  States  National  Museum.'  So  far  as  known  to  me 
no  Wood  Rats  have  been  taken  since  at  this  locality,  though  it  is 
not  improbable  that  they  still  exist  (here,  and  may  be  taken  by 
proper  methods  of  trapping. 

I  have  now  to  record  the  capture  of  a  specimen  on  Storm  King 
Mountain,  Cornwall,  Orange  County,  N.  Y.,  about  fifty  miles 
north  of  New  York  City,  and  about  forty  miles  north  of  Piermont. 
The  specimen  was  taken  in  a  figure-four  trap  by  my  son  Cleveland 
Allen,  Oct.  30,  1894,  in  trapping  for  game,  with  other  lads  of  the 
Cornwall  Heights  School,  on  Storm  King.  The  place  of  cap- 
ture was  at  the  base  of  a  cliff,  thirty  to  forty  feet  in  height,  at  an 
elevation  of  about  looo  feet.  The  cliff  is  full  of  deep  crevices, 
and  has  a  talus  of  loose  stones  at  its  base.  The  place  is  wooded 
with  young  second-growth  trees,  and  is  in  every  way  well  adapted 
to  the  needs  of  Neotoma.  Although  no  other  examples  have 
thus  far  been  taken,  a  small  colony  evidently  lives  at  this  locality. 

The  specimen  proves  to  be  a  young  male,  probably  a  '  young 
of  the  year.'  It  measured  as  follows  before  skinning:  Total 
length,  386  mm. ;  tail  vertebrae,  172  ;  hind  foot,  41  ;  ear  from 
notch,  3r,  It  differs  from  N.  floiidana  in  its  densely  haired, 
sharply  bicolored  tail,  which  is  black  above  and  white  below.  It 
thus  resembles  Neotoma  pennsylvanica  Stone,  to  which  it  is  doubt- 
less to  be  referred.  Whether  this  species  is  to  be  referred  to 
N.  magister  Baird,  as  recently  claimed  by  Mr.  S.  N.  Rhoads,'  may 
still  be  an  open  question,  with  perhaps  the  probabilities  in  favor 
of  Mr.  Rhoads's  conclusion. 

It  has  often  been  suggested  that  the  Wood  Rats  taken  by  Mr. 


Amer..  iBct,  pp.  t^  49°-  He  hvi;  "A  fEW  uKcimeni 
■i  tomt  yean  aj[o  [pnbably  aboul  i8sa].  by  J.  G.  BeJl, 
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Bell  may  have  been  brought  from  the  South  on  vessels,  and  this 
theory  has  at  last  been  put  in  type  by  Mr.  Rhoads,  in  the  follow- 
ing words  {I.  c,  p.  121) :  "  It  is  doubtful  if  N.  magister  ever  in- 
habited the  State  of  New  York,  and  the  specimens  taken  by  Mr. 
Bell  were  probably  imported  in  a  cargo  of  southern  lumber." 
Apropos  of  this  I  may  state  that  Dr.  Merriam  has  recently  written 
to  me  in  referring  to  the  capture  of  Neotoma  on  Storm  King  {of 
which  I  had  previously  informed  him)  as  follows  :  "  Sometime 
ago  I  examined  the  original  Bell  specimen  from  Rockland  County 
and  found  it  to  be  N.  pennsylvanica,  as  I  had  supposed — thus 
removing  the  theoretical  objection  which  argued  against  N.  fiori- 
dana  from  so  far  North." 

As  is  well  known,  there  is  an  early  and  rather  indefinite  record 
of  the  Wood  Rat  in  Massachusetts.  Thus  Dr.  George  Gibbs,  in 
writing  of  Neotoma  ocadentalis'  says,  incidentally, . . . .  "  but 
evidently  confound  it  with  the  wood  rat,  now  so  rare  in  the 
Atlantic  States,  of  which  I  caught  a  specimen  many  years  ago  in 
Massachusetts."  This  record  now  assumes  additional  interest 
from  the  fact  not  only  of  the  rediscovery  of  the  Wood  Rat  in 
New  York  Stale,  but  from  the  further  fact  that  I  have  recently 
received  trustworthy  information  of  the  capture,  last  winter,  of  six 
specimens  at  Liberty  Hill,  in  the  northern  part  of  New  London 
County,  Connecticut.  They  came  to  a  barn  during  severe  weather 
and  were  captured  and  thrown  away.  They  were  described  as 
large  brown  rats,  with  hairy  tails  and  the  belly  and  feet  pure  white 
— a  description  of  a  rat  that  can  only  apply  to  a  Neotoma.  Their 
peculiarities  were  noted,  but  they  were  regarded  as  simply  "strange 
rats,"  their  scientific  interest  being  unrecognized.' 

It  hence  seems  probable  that  small  colonies  of  Wood  Rats  may 
exist  at  various  points  in  southern  New  York  and  southern  New 
England,  as  well  as  in  New  jersey,  Pennsylvania,  and  in  the 
mountains  of  Virginia,  all  probably  referable  to  the  recently 
described  N.  pennsylvanica.  If  seen,  or  even  captured,  unless 
they  should  fall  into  the  hands  of  a  competent  mammalogist,  they 
would  be  recognized  simply  as  '  rats,'  and  fail  to  excite  further 

>  Nil.  Hill.  Wuh.  TcTT..  ZdAL,  p.  i^e.  r86c  (F.  R,  R.  EipL  &  Surv.,  Vol.  XII). 
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interest.  Localities  suited  to  the  habits  of  Wood  Rats  should  at 
least  receive  careful  attention,  with  the  chances  quite  in  favor  of 
isolated  colonies  being  here  and  there  met  with  quite  outside  of 
their  heretofore  supposed  range. 
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Article  XVIII —ON  NORTH  AMERICAN  MOTHS,  WITH 
THE  DESCRIPTION  OF  A  NEW  SPECIES  OF  TRI- 
PROCRIS. 

By  William  BeutenmOller. 


In  the  current  volume  of  the  Museum  Bulletin,  pages  87-9S, 
I  published  some  notes  on  North  American  ^geriidK  in  advance 
of  a  contemplated  monograph  of  the  family.  Since  then  my 
studies  have  been  continued,  and  the  following  notes  are  pre- 
sented, together  with  a  few  notes  on  Bombyces. 


Melittia  hampsoni  Beuten. 

Mflittia  grandit  Hahpson,  Moths  of  India,Vol.  1,  1S93,  p.  103. 

The  name  Melittia  grandis  given  to  an  Indian  species  by  Mr. 
Hampson  is  preoccupied  by  a  North  American  species  (J/. 
grandis  Strecker),  and  therefore  must  be  changed.  I  propose 
for  it  M.  hampsoni. 

Trochilium  pacificum  Hy.  Edwards. 


The  description  of  Trochilium  ialifortucum  exactly  agrees  with 
the  types  of  Trochilium  pacificum,  and  I  propose  to  unite  it  with 
the  latter  species.  Two  type  males  from  Santa  Barbara,  Cal., 
and  two  type  females,  one  from  San  Bernardino,  Cal.,  and  the 
other  marked  "Cal.,"  are  in  the  Hy,  Edwards  Collection.  Ex- 
panse of  males,  is~*9  '""'■  '•  °^  females,  37-41  mm. 
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Trochilium  tibiale  Harris. 

Trackilium  HbiaU  Harrcs,  Am.  Joum.  Sc.  and  Am,  Vol.  XXXVI.  1839,  p. 

309;  Morris,  Synop.   Upid.   N.  Am.  i86a,  p.  138  (quotes  Harris);  Hv. 

Edwards,   Papilio,  Vol.  II,  1882,   p.  53  ;    Packard,  Ins.  Inj.  For.  and 

Sh.   Trees,  p.  123  (quotes  Harris). 
Trochilium  minimum  Nei;moEge.N,  Ent,  News,  Vol.  II,  l8gi,  p.  108. 

Two  examples  of  this  species  are  in  the  Edwards  Collection, 
one  from  Montreal,  Canada,  and  the  other  from  Vancouver 
Island. 

It  was  originally  described  from  New  Hampshire,  and  was  bred 
from  the  stems  of  Populus  by  Harris.  In  the  collection  of  Mr. 
Dyar  is  an  example  from  Yosemite,  Cal.,  and  one  in  Mr.  Hud- 
son's collection  from  Plattsburgh,  N.  Y.  The  description  of 
Trochilium  minimum  from  Colorado  tallies  with  the  examples 
of  T.  tibiale  in  the  Edwards  Collection  which,  as  far  as  I  am 
aware,  were  compared  with  Harris's  type  in  the  Boston  Society 
of  Natural  History. 

Sciapteron  palmii  {^Hy.  Edwards). 

Fatvapalmii  Hv.  Edwards,  Can.  Ent.  Vol.  XIX,  1887,  p.  145. 

This  species,  it  appears  to  me,  would  be  better  placed  in  the 
genus  Sciapteron.  It  was  described  as  a  Fatua,  which  was  united 
by  me  with  the  genus  Tarsa^  of  Walker.  The  species  is  very 
closely  allied  to  Sciapteron  simulans  (Grole),  and  of  both  only  the 
females  are  known,  which  differ  generically  from  Tarsa{i)\iy 
having  the  antennae  of  equal  width  throughout,  while  those  of 
Tarsa  are  very  narrow  at  the  base  for  some  distance  then  grad- 
ually thickening  towards  the  apex,  which  is  pointed  at  the  extreme 
tip.  It  is  not  unlikely  that  a  new  genus  will  have  to  be  erected 
for  S.  palmii  and  ^.  simulans,  when  the  males  are  known. 

Sannina  opalescens  {,Hy.  Edw.). 


The  types  of  Sannina  pacifica  were  examined  by  me,  and  I  find 
that  the  male  of  this  species  was  previously  described  as  jEgeria 
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opalescens.  The  wings  of  the  male  are  transparent,  with  blue- 
black  borders  and  a  transverse  discal  bar  on  the  fore  wings.  The 
joints  of  the  hind  legs  are  tufted  with  white.  The  antennK  are 
minutely  pectinated.  The  fore  wings  of  the  female  are  wholly 
blue  or  greenish  black,  as  is  also  the  body  and  legs  ;  the  hind 
wings  are  transparent,  with  blue-black  border.  The  body  of 
both  sexes  is  blue  black,  and  the  venation  is  the  same  as  in 
Sannina  exitiosa. 

Habitat :  Colorado,  Nevada  and  California. 

Albuna  pyramidalis  ( Walker). 


This  species  is  subject  to  considerable  variation,  and  I  have 
no  doubt  that  the  insect  described  as  Alhuna  vitrina,  from  Fort 
Calgary,  N.  W.  Territory,  is  merely  one  of  the  many  varieties. 


.£seria  decipiens  Hy.  Edw. 


The  types  of  ^.  decipiens  and  ^.  imperfecta,  which  are  before 
me,  are  both  one  and  the  same  species,  there  being  no  sufficient 
characters  to  warrant  their  separation  as  distinct  species. 


Triprocris  lustrans,  sp.  nov. 


Head,  body,  antenns  and  all  the  wings  black  with  a  strong  metallic  steel- 
blue  refleclion.  Underside  of  wings  same  as  above.  Expanse,  31  mm.  Length 
of  body,  8  mm.  One  male,  from  Colorado,  Coll,  Hy.  Edwards,  Am.  Mus. 
Nat,  Hist. 

In  color  this  species  resembles  T.  smithsonianus,  but  is  more 
metallic,  and  almost  twice  the  size.  At  first  sight  it  resembles  a 
Harrisina,  but  the  wings  are  considerably  broader  than  in  this 
genus. 


^yGoo'^lc 


368      Bulletin  American  Museum  of  Natural  History.    [Vol.  VI.J 
Pareuchxtes  insula  {Walker). 


The  type  of  H.  insula  Walker  in  the  British  Museum  was  ex- 
amined by  the  late  Hy.  Edwards,  and  his  unpublished  note  on 
the  species  says,  "  Euchiztes  insula  =  E.  cadaverosa  Grote." 

Habilai :  Cuba,  Florida,  Mexico,  and  southward. 
Lycomorpha  centralis  Walker. 

Lycomorpha  centralis  Walker,  Cat,  Het,  Brit.  Mus.  pt.  ii.  1854,  p.  288. 
Lyeemorpha  nolha  Hv.  Edwards,  Ent.  Amer.  Vol.  I,  1885,  p.  ii8. 

The  late  Hy,  Edwards  compared  his  types  of  L.  nolha  with  that 
of  L.  centralis  of  Walker  in  the  British  Museum,  and  states  in  an 
unpublished  note  that  both  are  one  and  the  same  species. 

Habitat:  Mexico. 
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tions of  five  new  North  Amer- 
ican mammals,  347-350  ;  re- 
marks on  a  second  collection 
of  mammals  from  New  liruns- 
wick.  with  a  note  on  the  redis- 
covery of  Necloma  in  New 
York  Stale,  359-364, 
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Amazona  amaionica,  66. 

curtatus,  339. 

Amblycorypha,  !77,  289. 

haydeni.  328. 

obloQgifolia.  278,  289. 

rolundifolia,  277,  389. 

leucophieus,  320. 

Amelhyste,  59- 

pinetonim,  335- 

nS^fibir'nieni,  334. 

bicolor,  Sa. 

(Pedomys)  cinoamomeus,  330. 

discors,  83. 

haydeni,  328. 

Astnr  nftidus,  71. 

ejtigua,  a68,  273. 

nnidnctus,  70. 

Anchitherium  parvulus,  213. 

Astorina  nitida,  71. 

Anhinga  anhioga,  S3. 

Atacen  aquila,  83. 
AlaJapha  borealis,  342. 

Anisolabis,  255,  2S7. 

raaritima,a5S,357. 

cinerea.  185.  343. 

Anous  melanogenys,  S4. 

noveboracensis,  185.  34a. 

stolidus,  84. 

Anthracotherimncuitum,  220,  aat. 

ka reuse,  aoo.  222. 

Atlanticus,  284,  ago. 

occidentale,  Zoo.  323. 

dorsalis,  1S5,  390. 

Apil  bus  agitator,  269. 

pachymeras,  385,  290. 

Ara  makawuanna,  66. 

Atticora  cyanoleuca,  aS. 
Aythya  affinis,  83. 

Ara  vert,  Petit,  66. 

Arainides  axillaris,  4,  79. 

cayenneosis,  79. 

Bartramia  longicauda.  76. 

ciiiricoU,  79. 

Basileutenis  vermivoras  olivascens. 

ruficollis,  79. 

7,  13.  17.  14. 

Bassariscus  astutus,  187. 

scolopaceus,  80. 

Arbelorhina  cseralea,  14,  25. 

Brown,  100,  342. 

cjaaea,  14.  26. 

Carolina,  342. 

Arctomys  monax,  104. 

Fulvous.  34a. 

Ardea  agami.  81. 

Hoary,  343. 

cierulea,  5,  80. 

House,  343. 

cocoi,  81. 

Little  Brown,  342. 

cyanura,  s.  8a 

Red,  1S5.  343- 

egretta,  5,  81. 

Twilight,  341. 

exiUs,  8r. 

BaCrachidea.  311,  314. 

grisea,  80. 
herodias,  81. 

carinata.  311,  314. 

CTistala,  311,  314. 

involucris,  Si. 

Batte-queue,  24. 

leucogaster,  81. 

Bear,  Black,  104,  344. 

tricolor  ruficollis,  81. 

Beaver,  104,  334. 

Arenaria  interprea,  75. 

Grand,  77. 

Armadillo,  Nine-banded,  169. 

Becasse  i  long  bee,  77. 

Arphia,  296,  312. 

blanche,  77. 

sulphurea,  296,  31a. 

-la-morte,  78. 

lanthoptera,  296,  31a. 

ordinaire,  77. 

Arrivant,  29. 

Crosse,  78. 

Artibeua  carpolegus,  341. 

B&assine,  78. 

i  rivl*re,  S^- 

Bee  crochu,  76. 

Arvicola  alticolus,  317,  321. 

crochu.  Petit,  76. 

susterus,  329. 

d'argent,  30. 

austerus  minor,  330. 

Becdu,  47. 

chrotorrhinos,  loa,  360. 

Bec-en-ciseaux,  84. 
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Bell-bird.  47- 

Calliphlox  amethystina,  57. 

Bembecia  sequoia.  87. 

Calliste  desmaresti.  ag. 

superba,  87. 

flavivenlris  vieilloti,  ag. 

Benedict!  D,  46. 

guttata,  19. 

vieilloti,  29. 

some  species  of  North  Ameri- 

Calothorai enicunis,  57, 

can  ^geriid^v,  87-98  ; 

Camelsin  Texas,  184. 

on    some    species   of 

North 

Camnula  pelluclda,  396. 

with 

descriptions  of   new  species. 

249-352:  descriptive  catalogue 

Campyloptenis  ensipennis,  8. 

of  the  Orthoplera  found 

within 

Canard  f ranee,  83. 

fifty  miles  of  New  York  City, 

pays.  82. 

353-316  ;  on  North  American 

spatule,  83. 

moths,  with  descriplior 

of  a 

lie-gris,  86. 

new  species  of  Tritrotn 

j,36s- 

Canary,  24. 

368. 

Bird.  ManK.-.War,  83. 

Canis  latrans,  197. 

Birds  of  the  Island  of  Trinidad, 

lupus  griseo-albus,  105,  345. 

1-86. 

Capnmulgus  albicollis,  60. 

Bison  americanus,  183. 

Capudn,  47. 

Bison,  American,  183. 

Cardinal,  31. 

Bittern,  ai. 

i  gros-hec,  30. 

Least,  81. 

Cardinalis  phteniceus,  u. 

BUckcap,  46. 

Caribou,  Woodland,  loo. 

343- 

Carmen  ta  fraxini,  8g. 

dnerea,  343. 

"'pa.  95' 

eHhpes,  343. 

Carmine,  S7- 

talpoides,  100,  361. 

Carouge,  36. 

Blattid*.  258. 

Yellow-headed,  36. 

Blongios,  81. 

Carthartes  atrata,  69. 

Bluebird,  39. 

Casse-nolsetle,  45. 

Boat-bill,  Ba. 

Cassicus  persicus.  36. 

Cassidii  oryzivora,  37. 

Bonasa  umbetlus  logata,  og. 

Cassiquc,  35. 

Booby,  Black-and-white.  8 

White,  84. 

Cat,  Black,  105. 

Boocootoo,  6s. 

Civet,  187. 

Florida  Wild,  345. 

Brin-blanc,  56. 

Leopard,  log. 

Broad-bill.  37,  39. 

Wild,  197. 

CatharisU  atrata,  6g. 

albicollis.  70. 

fdeleoa,  6g. 

poecilinolus,  lo. 

lonocercus,  70. 

elegans,  61. 

Centunjs  tricolor,  8. 

Butor,  St. 

Ceophldcus  iineatus,  61. 

Butorides  virescens,  80. 

Certhiola  flaveola.  25. 

Biuzard,  Small  BUck.  70. 

luteola,  25. 
Ceryle  alcyon.  15.  6a. 

CacicUs  crislatus,  35. 

Cacique  hupp<i,  35. 

americana,  61. 

Caille,  85. 

superciliosa,  61. 

Cairina  moschata,  Sa. 

torquala,  61. 
Ceutbophilus.  285. 

Calidris  arenaria,  77. 

Calitharanopsis,  351. 

blatchleyi,  188, 

frulicosa,  351. 

gracilipes,  285, 
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Ceuthophilus  grandis,  z86. 

Cbordeiles  acutipennis,  59. 

tapidicolus,  a88. 

minor,  59. 

latens.  288. 

virginianus.  15. 

maeulatus,  287. 

Chortophoga.  395,  313. 

neglectus,  287. 

yindifasciata,  395,  313. 

terrestris.  J  88. 

uhleri,  386. 

395,  312. 

ChiBtocladus,  356. 

Chouettei  collier,  68. 

plumula.  356. 

i  oreilles,  68. 

Cha;tonion>ha? prima,  355. 

blanche,  67. 

Chictura  cmereiventris,  3. 

Petite,  68. 

cm=reiv«trislawrencd.58. 

Chrysobronchus  virescens,  57 

lawrencei,   58. 

polioura.  58, 

Chrysomus  icterocephalus,  36. 

spinicauda,  58. 

^iji-iibe  i  cravatte  noire,  34. 

4  dos  noir,  34- 

nifipcnms.  74. 

4  ventre  jaune,  34. 

Chapman.  Frank  M,.  on  the  birds 

4  ventre  roux,  34. 

of    the   Island   of    Trinidad, 

eris,  33- 
Petit,  noir,  33. 

1-86  ;  remarks  on  certain  land 

mammals  from   Florida,  with 

Gros,  noir,  34, 

a  list  of  the  species  known  to 

Cinclus  interpres,  75. 

occur  in  the  State.  333-346. 

Circus  macropterus,  70. 

Charadnus  dominicus.  76. 

maculosus,  70. 

Cirtotettijt,  303,  313. 

squatatola,  76. 

verruculatus.  303,  313. 

Clin^lin,  77. 

wilsonius,  75. 

Coccygus  americanus,  5,  15.  65. 

erythrophthalmus,  15,  65. 

Petit,  51. 

igoi^rayee,  61. 

minor,  65. 

Cockroaches,  258-363. 

i  tete  bleue,  60. 

Codinne-bois,  83. 

k  tcte  jaune,  61. 

Coereba  ctenilea,  35. 

i  tete  rouge,  60,  6r. 

cyanea,  35. 

des  Mangles,  49. 

Colibri  4  gorge  blanc,  57- 

raye.  49. 

4  oreilles.  57. 

Chasmorhynchus  niveus,  47- 

4  rattuette,  SS- 

vanegatus,  47, 

balisler,  54. 

Chathaunl,  67. 

Collier,  Gros,  75. 

Chelidon  erythogaster,  15,  38. 

Petit.  75- 

Chilonycteris  rubiginosa.  247. 

Colodon  luxatus.  300. 

Chipmunk,  Northern,  104. 

Colorado,  33. 

Chiromachccris  manacus,  45, 

Columba  caribia,  86, 

Chiroxiphia  pareola,  8. 

mfina.  73. 

Chloeattis.  193,  311. 

speciosa,  73. 

conspersa.  293,  311. 

ColumbigalHna  rufipennis.  74. 

viridis,  191,  311. 

Colymbus  dominicus,  85. 

viridis   var.   punctulata,    392. 

Compsothlypis  pitiayumi,  5,  34. 

3". 

Chloroceryle  amencana,  61. 

Conepalus  mapurilo,  188. 

superciliosa,  63. 

Cong,  47. 

Chloronerpes  kirki.  60. 

Conocephalus,  379.  289. 

rubiginosus.  60. 

Chlorophflnesalricapilla..26. 

ensiger,  280,  289. 

spija,  26. 

exiliscanorum,  380.  389. 

robustus,  280,  289. 

.3' 

brachytarsjs,  43. 
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Cool.  American,  78. 

Cyclorhis    flavipectus     trinitatis. 

Blue-seal.  7g. 

13.  a6.  27- 

Red-sea],  78, 

Cymindifi  cayanensis.  71. 

Coq-bois.  53. 

pucheraoi.  71, 

Coq-lagon,  78. 

unicinctus.  71. 

Coquette.  56. 

Cypseloides  rutilus.  58. 

Corbeau.  69. 

Cypselus  cayennensis,  58. 

4  tele  rouge.  69. 

Cyrtophyllus.  279.  289. 

Cedros,  69. 

concavus,  279,  389. 

King,  69. 

Town,  69. 

Dacnis  bicolor,  j. 

Corethura  olis-acea,  79. 

cayana,  26. 

Cormorant,  83. 

plumbea,  36. 

Corn-bird,  4,  36. 

spiza,  36. 

Black,  37. 

Dakou,     South,     new    mammals 

Corynorhinus  macrotis.  342. 

described  from.  333-333, 

Colingas.  46. 

347- 

Coiiinga  blue.  38. 

Uanais  archippus.  181. 

rose,  30. 

DaphKnus,  200. 

Cottontail.  Molly.  339. 

Cotyle  uropygialis.  a8. 

Deer,  Virginia.  100,  183.  334. 

Coucou.  49. 

Dendragopus  canadensis,  99. 

manioc,  65. 

Dendrobales  kirki,  60. 

manioc  i  bee  noir.  65. 

Dendrocincla  merula  meruloides, 

manioc  aux  ailes  rousses,  6j. 

48. 

manioc  i  ventre  roussatre,  65, 

manioc  gris,  65. 
manioc.  Pelit.  6j. 

Dcndrocops  meruloides,  48. 

62. 

fulva,  8i. 

Petit,  63. 

viduata,  S3. 

i  ventre  rouge.  6a. 

Dendroica  xstiva,  15,  24. 

Couroucoui,  62. 

Dendroplei  picus,  49- 

Coyote,  197. 

Dendrornis  susurrans.  48. 

Crabier  i  croissant,  80. 

Diablolin.  60. 

baUli.  80. 

bee  plat.  83. 

femoratB,  263, 

jonc.  82. 

Diceratherium  proavitum,  300. 

Rush,  aa. 

Dickcissel.  33. 

Crake.  79. 

Little.  79, 

Didelphis  califomica,  168. 

inarsupialis  californica,  168. 

Cravat,  39. 

Crax  alector,  74.  75. 

334' 

Diniclts  felina,  200. 

pipile,  74.  75. 
Crex  olivacea,  79. 

Diplopterus  nrevius,  64. 

Dissosleira,  298,  312. 

Crickets.  363-374. 

Carolina,  398,  312. 

Crotophoga  ani,  64, 

major,  64. 

Dove,  Blue  Partridge,  74. 

Crypturus  pileatus,  85. 
Cuckoo,  Black-billed,  65. 

Ground,  73.  74- 

Mountain  Ground,  74. 

Mangrove,  6;. 

Partridge,  74. 

Yellow-billed,  65. 

Dowitcher,  78. 

Curlew.  Eskimo,  76. 

Dryocopus  albirostris,  61. 

Cushat,  Blue,  73- 

erythrops,  61. 

Cyclorhis  flavipectus,  7, 13,  17.  a6. 

lineatus,  61. 

27- 

Duck,  Mu&covy,  82. 
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Duck,  Whistling,  82.  _ 

Falco  sparverius.  72. 

Falcon,  Blaclt-beliied.  71. 

tus,  I*,  50. 

Red.throated,  72. 

Toothed,  71. 

Eagle-hawk,  70. 

WhiCe-Ihroated,  72. 

Earwigs,  a5S-aS7- 

Falua  palmii,  366. 

EcheleKe,  si. 

Fauvette  i  tele  jaune,  24. 

Ectobk,  a6i,  263. 

des  halliers,  24. 

borealis,  a6i,  262. 

Fells  concolor,  106,  198,  345, 

Egret,  While,   5,  81. 
BUiaea  (alkx,  38. 

pardalis.  ^98.  346. 

gairaardi,  38. 

Fiber  zibethicus,  104.  335. 

oleaginea,  38. 

Figuler,  24. 

pagana,  38. 

Finch.  Black,  33. 

Fisher,  105. 

Elanoides  forficaCus.  70. 

Fish-hawk,  73. 

Flament.  82 

mortoDi,  200. 

Floricola  longirostris,  57. 

Emerald.  57. 

Florida,  mammals  of,  333-346. 

Empidochanes  arenaceus,  13.  4>. 

Florisuga  mellivora.  56. 

cabanisi,  13,  41. 

Fluvicola  pica,  37, 

cabanisi  canescens,  13,  43. 

Flycatcher,  i:«ne-tailed,  44. 
Formicarius  analis  saturatus,  $1. 

lawrencei,  41, 

aiillaris,  51. 

sordidus,  296.  312. 

cirrhatus,  50. 

Engouleveot  i  collier  blanc,  sg. 

lineatus,  52" 

k  queue  fourchue,  59, 

longipes.  51. 

k  tacbes  rousses.  59. 

des  chemins,  60. 

Fonnicivora  intemiedia,  51. 

Gros,  59. 

Forficula,  256,  257. 

Engyptila  rufanilla.  73. 

aculeata,  256,  257. 

verxeauii.  s.  74- 

auricularia,  256,  257. 

pulchella,  256,  257. 
Forficulidie,  255-257. 

Ephialtes  portoricensis,  68. 

Fou  i  pattes  rouges,  84. 

Erethizon  dorsatus,  tot. 

commun,  83. 

Ereunetes  occidentalis,  77. 

Foulque.  78. 

pusillus,  77. 

Fourmjlier,  Petit.  51. 

Erismatura  dominica,  82. 

Fox.  Gray.  197,  345. 

Ennine.  105. 

Red.  105. 

Erythronota  antiqua,  57. 

Silver.  105. 

Eucephala  cicnilea,  58. 

Fregata  aquila,  83. 

Euphonia  aureau,  29. 

Fregate,  83. 

chlotolica,  29, 

Fulica  americana,  78. 

nigricollis,  29. 

Fuligula  marila,  83. 

triniutis,  29. 

violacea,  lb. 

Gahilan  i  bee  chrochu,  70. 

i  deux  dents,  71. 

Evotomys  fuscodorsalis,  103,  360. . 

k  dos  bleuilre,  72. 

gapperi,  102,  360. 

k  dos  Doir,  70. 

i  huppe,  71. 

Falco  aoatum,  71. 

i  longue  queue,  70. 

i  paltes  ginga.  71. 

colambarius.  72. 

apoitrine  noire.  71. 

deiroleucus,  72. 

ktctt  bleue,  71. 

peregrinus,  71. 

k  tete  noire,  72. 

peregrinus  anatum,  71. 

bleu.  69. 

rafigularis,  72. 

bleuatre,  71. 

„Gooi^lc 


375 


Gabilan  ginga,  71. 

noir  I  gorge  tousse,  7s. 

Growrie,  Ringed,  58. 

Gryllidfe,  a63-374. 

noir,  70. 

Gryllotalpa,  264.  273. 

noir,  Gros,  70. 

bc*cali9.  264,  373. 

noir.  Petit,  70. 

Columbia,  164,  373. 

pecheur,  73- 

Gryllus  abbrcviatus,  365,  373. 

raye.  71. 

abbreviatus,    form    angustus. 

Galbula  ruticauda,  63. 

266.  373. 

Gailioago  delicaU,  78. 

domesticus,  366,  273. 

wilsonii,  .78. 

fascialus,  350. 

Gallinula  gaJeata.  78. 

pennsylvanicus,  I65,  273. 

Gampsoiij-;^  swainsoni,  71. 

Guichero,  60. 

Guara  rubra,  8z. 

Geomys  pereonatus,  171. 

Guiouti,  48. 

tuia,  339, 

i  gorge  ginga,  48. 

Geothlypis  xit<'>"°*^''al".  34- 

des  joncs,  47. 

Geotrygon  linearis,  74. 

Gull,  Uughing.  85. 

montana,  74. 

Gyparchus  papa,  69. 

H:«MATOFus  palliatus,  75. 

Glaucis  hirsutus,  54- 

mazeppa,  54. 

Hardbeak.  Black.  47. 

Gobe-mouche  A  bee  plat,  37. 

Hare,  Jackass,  169. 

i.  bandeau,  3g. 

Texan  Wood,  17a 

i  dos  vert,  39. 

Varying,  loi,  107-128. 

ihuppe  jaune.  41. 

Harmonia  morrisoni,  89. 

i  poilrine  verdatie.  42. 

i  ventre  juanllra,  43. 

Harrier,  70. 

brun,  43. 

Hausse-col,  56. 

Petit,  27. 

Hawk,  Black.  70. 

Brown,  71. 

vert,  38.  ■ 

Duck,  71. 

God-bird.  23. 

atv,"- 

Godwit,  Hudaonian,  77. 

Marbled,  77- 

Guiana,  71. 

Gopher,  Florida,  339. 

Pigeon,  73- 

Texas.  171. 

Sparrow.  72. 

Gorge  carmin.  57, 

Speckled,  71. 

Graculus  carbo  ?.  63. 

lieljomaster  longirostris.  57. 

Grampo.  Green-legged,  15. 

Heliornis  fiilica,  78. 

Red-legged,  26. 

Helfornis.  Surinam,  78. 

Grand  es-ailes,  77. 

Hemipaiama  multistriau,  78. 

HemipTOcne  zonaris,  j8. 

Urassbird,  33, 

Heron,  Rlacb-crowned  Night,  So. 

Grasshoppere,  274-390. 
Grebe.  Ked-bUled,  85. 

Blue.  5. 

Great  Blue,  81. 

San  Domingo.  85. 

Green.  ;. 

Grigri,  71. 

Little  Blue,  Bo, 

Grimpereau  i  pattes  roses,  26. 

Louisiana,  Si. 

jl  pattes  soufre,  35. 

Snowy,  81. 

Grimpeur.  Petit,  48. 

Yellow-crowned  Night,  8t. 

Grive  i  cravaite,  la. 

Heierocnemis  oBevia,  53. 

&  patte  jaune,  22. 

Heteropoda  longirostris,  77, 

k  paupi^res  jaune,  33. 

mauri,  77. 

Gros-bec,  32. 

Hippiscus.  397,  312. 

k  tete  bleu,  30. 

phoenicoptenis,  398,  313. 

tacbete,  33. 

tuberculatus,  297,  313. 

„Gooi^lc 


376                                             INDEX. 

Hirondelle  i  collier  blanc.sS. 

Jaguar.  198. 

i  collier  roui.  58. 
i  croupion  gris,  58. 
i  croupion  gris.  Pelite.  58. 
4  dos  vert,  28. 
it  gorge  blanc,  58. 
A  ventre  blanc.  iS. 
a  venire  jaune,  a8. 
^  venire  roim,  j8. 
noire.  2S. 
Hirandoalbiventer,  28. 
cyanoleuca.  a8. 

Kahichi,  82. 

Kingfisher.  Amazon.  63. 

Belted.  62. 
Great,  62. 
Utile,  63. 
Ked-beltied.  61. 

King  of  the  Woods.  61. 
Kite,  lloolt-billed,  70. 

Scissor-taiied,  70. 

rufa.  28, 

Labia,  257. 

mtila.  58. 

minor,  357. 

1 1  oney-suclier,  tltach-headedGreen, 

Lam  pom  is  dominicus,  56. 

26. 

gramineus.  56. 

mango,  56. 

207. 

vioiicauda,  56. 

prim^vus.  200.  327. 

Lanio  lawrencei.  7,  31. 

Horses,  Lower  Miocene,  213. 

Lams  atricilla.  85. 

Houtou,  61. 

ridibundus.  85. 

Huitrier,  75. 

Legatus  albicollis,  39. 
Leiates  americanus,  37. 

Hummer,  Blue-eared,  57. 

Mango,  56. 

guianensis,  2.  37. 

Huppe-col,  56. 

I^tarctus  primus,  22g. 

Hyoenodon.  155,  200. 

Leplauchenia,  200. 

cayluxi,  225. 

Leptictis  haydeni.  200. 

crucians,  200,  224. 

Leptodon  caycnensis,  71. 

unicinctus,  71- 

horridus,'  200,'  224. 

leptocephalus,  324. 

Lepus  americanus.  101,  107-128 

paucidens.  200,  223,  224. 

aquaticus.  171. 

Hylocharis  ci«rulea,  58. 

bachmani,   170. 

Hylophilosaurantiifrons,  37. 

callotis,  169,  348. 

insuiaris.  27. 

llyopoumus  americanus,  219.  220. 

palustris.  340. 

brachyrbynchus,  200,  330, 

palustHs  paludicola,  340. 

syivaticus.  171.  339- 

femoralis,  71. 

sylvaticus  bachmani.  170. 

Hyracodon,  200. 

sylvaticus  floridanus.  339. 

Ibis  rubra.  82. 
Ibis,  Scarlet,  82. 

Wood,  82. 
Ichnoptera,  3;8,  363. 

pennsylvanica,  359,  3( 

unicolor,  259,  262. 
Icterus  vulgaris.  11. 

xanlhornus,  36. 
Ictinia  plumbca.  69. 
Insect-pecker,  Cacao,  48. 

Litlle  Cacao.  48. 

Ischyromys  typus.  300. 

JACAMAR.   63. 

Jacana  jacana,  ^%. 
acobine,  56, 
Jacquot,  Gros,  66. 


sylva  .    . 

sylvaticus  pinetis.  348. 
lexianus,  347.  348. 


Limnofelis  feron.  129,  130. 

latidens,  129,  130. 
Limosa  lEgocephala,  77. 

fedoa,  77. 

biemaslica,  77. 

hudsonica,  77. 
Locustidce,  374-390. 
Ijjcusls,  290-314. 
Lopbomis  omatus,  56. 
Louis  d'or  i  cravatte,  39. 

d'or  k  tele  blue.  29. 

d'or  simple,  38. 
Loxia  ieucoptera.  99. 
Lurocalis  gouldi,  59. 

semitorqualus,  59. 
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Lutra  canadensis,  344. 

hjdsonica,  105.  ' 

LutreoU  vison,  105,  344,  [ 

Lycomorpha  centralis,  368. 

notha,  36s.  I 

Lynx  canadensis,  106. 

raiua  floridanus,  345.  | 

rufus  maculatus,  197, 

Macroriiamphus  griseus,  7B,  I 

Mammals,  noles  on.  fiom  New  I 
Brunswick,  c)g-io6.  359-361  ; 
o(  Aransas  County,  Texas.  | 
i6;-iqS  :  fossil,  of  the  I.ower  1 
Miocene  White  River  Beds,  I 
199-22S  ;  new  species  of,  (rom 
South  Ualcota  and  Arizona.  { 
3l7-33»,  347-350- 

Manacus  manacus 

Manakin  i  tete  d'c 

Mangeur  dc  cacao. 
Perit,  4B. 

Mar' 


*.  45- 
45- 


I 


)U,  S4. 


-o'-War  Bird.  , 

Mantle.  Blue,  aS. 
Mareca  americana,  S3. 
Martin,  a8. 

Martin-pecheur  i  ceinlure   bleue. 
6a. 

i  ioDg  bee,  6s. 

k  poitrine  rouge,  61. 

Gros,  62.  ' 

Petit,  63. 
Mauve  i  bee  noir,  84. 

i  dos  cendre,  84. 

i  patte  jaune  soutre,  84. 

i  pattes  noires,  Grande,  84. 

i  queue  blanche,  84. 

noire.  84. 

Petite,  84. 
Megarhynchus  pitangua,  41. 
Megascops  brasilianus,  66. 
Melanoplus,  306.  313. 

atlanis,  306,  313. 

bivinatus.  30S.  313. 

tKirealb,  308,  313. 

collinus,  306,  313. 

femur-tubrutn,  396,  313. 

minor,  307.313. 

punctatus,  252,  307.  313. 

spretus.  254. 
Melitta  grandis,  365. 

Iiampsoni,  365. 
Mellisuga  longirastris,  57. 

moscliita,  57, 


Myitis  mesomelas,  188. 

occidental  is,  191. 

varians,  18S. 
Merle  i  croupion  jauoe.  36. 

i  queue  en  balteau,  37. 

i  ifte  jaune.  36. 

Petit,  noil.  36. 
Merle  Corbeau,  64. 

(Iros,  64. 
Merula  llavipes,  22. 

fumigala.  22. 

gymnophlhalma,  16,  22. 

ph;eopygus.  22. 

xanlhosceles,  7,  22, 
Mesohippus.  sp..  200. 

bairdii,  20a,  213. 

longipes,  214. 
Metamynadon,  zoo. 

ptaniceps,  200. 

planifrons,  2og. 
Microccnlnira,  278.  289. 

laurifolium.  27S,  289, 

Micropalama  hiraantopus,  78. 

Milvutus  lyrannus,  7,  14,  44. 


Mephili 


'.56. 


,  191,  195. 
,  188. 
mephidca,  105,  191,  344. 


Miir 


SEilvu 


Mink,   105,  344. 
Moineau,  33. 

;s  oleagineus,  38. 


1.  36. 


Molothnis 

bonariensis,  36. 
Momotus  bahamensis,  61. 

...insoni.  7,  61. 
Mniotilta  bicolor,  26. 

citrea.  24. 

petechia.  24. 

Mole,  Common,  lot.  361, 
Florida,  343. 
Star-nosed.  101,  361. 
Texas,  185. 

Morphnus  urubitinga,  70. 
Mouse,  Big-eared  Deer,  336. 

Canadian  White-footed,  loa. 

Deer,  335- 

Dusky-tiacked   Meadow,    102. 
360. 

Golden.  335. 

Ground.  337. 

ll,..rai.  33». 

House.  102,  175,  339. 

Hummock.  33S- 

Jumping,  361, 

Meadow,  loz, 

Meams's  White-fooled,  179. 

Northern  Jumping,  toi. 

Old-field.  337- 

Pine.  335. 
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Mouse,  Red-backed,  lot. 

Ru(ous-nosed   Meadow,    I 

360. 

Taylor's,   181. 

Texas  Grasshopper.  iSi. 

Texas  I'ocket,  172. 
Mus  aleiandrinus,  174,  338. 

decumanus,  loi,  174,  338. 

musculus.  102,  17s,  339. 

rattus,  33g. 
Muskrat,  104,  335. 

Round-tailed,  334. 
Mustela  americana,  105,  359. 

pennanti.  105. 
Myiarchus  atriceps,  43. 

coalei,  13,  43. 

ferox,  44. 

gracilirostris,  43. 

nifiriceps,  43. 

tricolor.  43. 

tuberculifer,  13,  43. 

lyrannulus.  44. 
Mjriobius  audax,  41. 

chiysoceps,  41. 

flsvivenlri$,  42. 

leucophaius,  39. 


us,  41. 


(.43. 


Myiodynastes  audax,  41. 
Myiopatis  pu^lla,  38. 

semifusca,  5,  38. 
Myiozeletes  sulphurous. 
Myrmecita  longipes,  51. 

longipes  albiventris.  7,  13,  5: 


■:  39-    ; 


Nacunda,  59. 

Nas' 


.48. 
Nemobius,  266.  273. 

aRinis,  149,  367,  273. 

e^iguus,  241),  173. 

fasdalus.  266,  273. 

fascialut.   form  vittatus,  267, 
273. 
Neotoma  campestris.  332. 

cincrea.  242. 

tloridana.  242.  339,  362. 

(uscipes,  242. 

grangeri.  324. 

magister,  362. 

micropus,  175,  233-246. 
micropus  canescens 
pennsylvanica,  362, 
rupicola,  323. 
Nighthawk,  59. 


323. 


Noctilio  leporinus,  5, 
Noddy,  84. 
Numenius  horeatis,  76. 

hudsonicus,  76. 
Nyclibius  jamaicensis,  59. 

pet  (oralis,  59. 
Nycticejus  humeralis,  343. 
Nycticorax  nxvius.  80. 


Nyctidromus  albicollis,  60. 

Nyctinomus  brasiliensis,  343. 

macrotis  nevadensis,  3t7,  326. 

nevadensis,  326. 
Nyroca  leucopthalnia,  86. 

Ocelot,  198,  346. 
Ochthoeca  arenacea,  41. 
(Ecanthus,  269,  273. 

angustipennis,  251,  270,  273. 

fasciatus,  250. 

latipennis,  272,  274. 

nigripennis,  270,  273. 

oiveus,  269.  273. 

pini,  271,  274. 

4-pui)ctatus,  2JO,  271,  274. 
ORicier,  24. 
Oiseaux  blue,  29. 

Oldhamia  autiqua,  353. 

fniticosa.  351. 
Onychomys  longipes,  181. 
Opomala,  291,  311. 

brachyptera.  253.  291.  311. 
Opossum,  Common,  334. 

Texas,  168. 
Orchelimum.  281,  289. 

agile,  283, 


vulgare,  282,  289. 

Oreodon  Beds,  199. 

Orcodon  buUatus.  200,  217,  218. 
culbertsonii,  200,  215,  213. 
gracile,  200.  216.  217. 

Ornithion  pusilluni,  38. 

Orocharis  saltalor,  269. 

Ortalis  ruticauda,  8. 

Orthoplera,  notes  on  Nonh  Ameri- 
can, with  descriptions  of  new 
species  of,  249-252  ;  catalogue 
of,  found  within  lifCy  miles  of 
New  York  CUy,  253-316. 

Ortolan  bleu,  74. 
Red,  74. 

Ortygomelra  Carolina.  79. 


Oryzobom 


',  79-  . 
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Oryzobonis  torridus,  34. 

Paul  Pemiquier,  75. 

Oryiomys  aijualicus,  178. 

Pearl.  57. 

paluslris,  178. 

Peccary,  183. 

palustris  nautot,  17S,  335. 

Pelecanus  fuscus,  83. 

paljstris  texensis,  177. 

Osbom,   Henry  Fairfield,  and  J. 

L.  Wortman.  fossil  mammals 

Pire  noir.  31. 

or  the  Lower  Miocene  While 

noir.  Petit,  31. 

River    Beds.      C<dlec[ioo    of 

Periplanela,  259,  i6z. 

1893,  iQg-3zS. 

americana,  159.  362. 

Ostinops  cristatus,  35. 

Perisoreus  canadensis,  99. 

decamarus.  35. 

Peristera  cinerea,  74. 

Oloptenis  bulleri,  248. 

linearis,  74- 

Oner,  105,  344. 

niontana,  74. 

Ouikiki  ailes  blanches,  Sa. 

rufanilla,  73. 

verreauxi,  74- 

bouriki.  82.' 

Perognathus  condili,  318. 
lasciattis,  172. 

Ovenbirds.  47. 

Owl,  Barn,  67. 

paradoxus,  173. 

Collared,  68. 

paradoxus  spilotus,  172. 

Eared.  68. 

pricei.  318. 

Tawry,  67. 

Pemiche  4  sept  couleurs.  67. 

OxyiEna,  152. 

i  t§te  bleue.  66. 

Oyster-^alcher,  75. 

aux  flilcs  rouges,  67. 

Petasophora  delphina;,  57. 

Pachvhhamphus  albogriseus,  47. 

Petchery,  Black-banded,  39. 

niger,  47. 

Black-billed,  44. 

Palteola^s  haydeni,  aoo. 

Bufl-bellied,  43- 

Pat?conictis,  157. 

Foolish,  43. 

Palamedea  comuta,  82. 

Greenish-bellied,  43. 

Palmisle,  30. 

l.eotaud's,  41. 

Panchlora,  a6o,  363. 

Wliite-tufted,  38. 

viridis,  160,  26s. 

Vellow-crested,  41. 

Pandion  carolinensis,  73. 

Petit.maitre,  77. 

haliaetus,  73. 

Peioteiiix,  308,  313. 

scudderi,  309.  313. 

Paniher,  ig8. 

Phacthomis  guyi,  56. 

Panyptila  cayenoensis,  3. 

Phaethusa  magnirostris,  84. 

Pamii.  74. 

Phalacrocorax  brasi  lien  sis,  83. 

Pareuchsetes  cadeverosa,  36S. 

Phasmids.  363. 

insula,  368. 

Phenacomys  truei,  331. 

Parharraonia,  gen.  nov.,  89. 

Phoenicothraupis  rubra.  31. 

fraxini,  8q. 

Phyllodromia,  258,  263. 

grsfi.  8q. 

gcnnanica,  35S   262. 

Paroquet,  Red-winged.  67. 

Phylloscirtus,  268.  373. 

Seven -colored,  67. 

pulchellus,  268,  373. 

Paroiya.  305,  313. 

Piaya  cayana,  65. 

atlantica,  305,  313. 

melacorypha.  65. 

floridana,  305. 

minuta,  65. 

Parra  jacana,  75. 

Piaya  Lesser.  65. 

Parrot,  Blue-headed,  66. 

Red-bellied.  65. 

Green,  66. 

Picoides  arcticus.  99. 

Parson.  Little,  31. 

Picolaptes  albolineatus,  49. 

Parua  hudsonicus.  99. 

lineaticeps,  49. 

Patriofelis,  139-164. 

Pied  jaune,  77- 

ferox.  130-164, 

jaune  i  longue  queue,  76, 

Iddyanus,  164. 

jaune.  Petit,  76. 

tignnus.  164. 

pie-griiche,  36. 

ulta,  130,  164. 

Pigeon  de  mer,  85. 
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Pi  made,  50. 

Pipile  cumanensis,  13.  216. 

_     pipile.  7,  13.  74,  ai6. 

Pionus  menstnius,  66, 
Pipra  autocapilla,  45. 

erythrocephala.  45. 

gutturalis,  45. 
Firanga  a^tiva,  30. 

hicmalea,  30. 

rubra,  30. 
Pitangus  nifipennis.  40. 

Pilyliis  torridus,  34. 
Plastron,  56. 
Platalea  ajaja,  8z. 
Plaljrrhynchus  lequinoctialis,  39. 

cancroiDUS,  37. 

Ilaviventris.  39. 

mystaceus  insularis,  7,  37. 
PloQgeoo,  85. 

i  queue,  7S. 

Petit,  85. 

Plolus  anhinga,  83. 
Plover,  Black-bellied,  76. 
Golden,  76. 

Ring-cieclted,  75. 
Wilson's.  75. 
Pluvier  de  mer,  75. 

PodageT  nacunda,  59. 
Podkeps  dominicus.  85, 
Podilymbus  carolinensis,  8j. 

podiceps,  85. 
Fodosesia  [raxini,  88. 
Foebrotherium  wilsonfi,  200. 
Fogonodon,  sp.,  200. 
Polylmus  chionopectus,  57. 

delphina;.  57, 

erythronotus,  57. 

hirautus,  54. 

mango,  56. 

mellisugus,  S6. 

thaumaiias.  57. 

viridis,  57. 
Porcupine,  Canada,  103. 
Porphyrio  martinica,  79. 
PoTzana  albicollis,  79. 

Carolina,  79. 

cinerea.  79. 
Poioo,  59. 
Poule  d'eau  i  cachet  bleu,  79. 

i  cachet  rouge,  78. 

couchant,  78. 

ginga,  79- 

rouge,  79. 

tachel^.  79. 


Foule  (Jrosse,  79. 
Poule-savanne  k  gorge  n 
Grosse,  79. 

Primacorallina,  357. 


I'n 


Prt 


'.47. 


357- 


ir  hemandezii,  1S7. 
I'rogne  chalybea,  z3. 

purpurea,  28. 
Protapirus  obliquidens,  200. 

Protoceras  Beds,  199. 
Protoceras  celer,  aoo. 
Frotonotaria  citrea,  ij,  24. 
Protopsalis  leidyanus,  129. 

tigrinus,  129,  130. 
Psinidia,  302,  313. 

fenestralis,  303,  313. 
Psitlacula  batavica,  67. 

hueti.  67. 
Psitiacus  agilis,  66. 

menslruus.  66. 
Pterocyanea  discors,  83. 
Fteronotus  davyi.  248. 
Puma,  345. 
I'utorius  brasiliensis  frenatus.  197. 

erminea.  105,  345. 

peninsuln,  34;. 
Pygmornis  longuermareus,  55. 
Pyrangia  .-estiva,  30. 

hepatica,  30. 
Pyrrhotsnia  fragariie,  95. 

heliaothi,  9S- 

meadi.  95. 

orthocarpi,  95. 

polygon!,  95. 

Qvm..  85. 

Qu'est-ce-qu'il-dit  i  Ijcc  etroit,  40. 
k  bee  large,  41. 


Quiscalus  barila,  37. 
lugubris,  2.  37. 

Rabhit,  Gray.  339. 
Hummock,  340. 
Marsh,  340. 
South  Florida,  340. 

Raccoon,  105,  187,  344- 
Kail,  Clapper,  79. 
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Rail,  Spoiled,  79. 
Raimonde,  57. 
Rsin-bat,  58. 
Ramier  ginga,  73. 

mai^le,  73. 
Ratnpbaslos  erythiorhynchus,  11. 

vitellinus,  6;.  173. 
Ramphocienus  melanunis,  51. 

nielanunis  trinitatis,  7.  13.  52. 

Ramphocelus  jacapa  magnirostris, 

30. 

magnirosUis,  30, 
Ramphopis  jacapa,  30. 
Rangifer  tarandus  caribou,  100. 
Rat,  Black,  339. 

Brown,  174- 

Coiton,  338. 

Norway,  338. 

Roof,  174,  338. 

South  Florida  Cotton,  338. 

Teias  Cotton,  175. 

Texas  Marsh,  177. 

TejiasWood,  175,  333-246. 

Wharf,  174. 

Whiic-bellied.  174,  338. 

Wood,  339,  36a. 
Ratchette,  ss. 
Redstart,  24. 
Reithrodontomj^  humilis,  338. 

longicaudus,  320. 

megalotis,  330. 

meiicaous  fulvescens,  319. 
Rhinoceroses,  I^wer  Miocene,207. 

Rhynchocyclus  flaviventris,  39. 

sulphurescens,  39. 
Rhyncbops  nigra,  84. 


„     I.  =3. 

des  halliers,  23. 
Rostrhamua  hamatus.  70, 

sociabilia,  70. 
Rouge-gorge.  37. 
Rubis-topaze,  57. 
Ruby  and  Topaz.  57. 

Sable,  American,  105. 
Salamander,  339. 
Sflllator  albicollis,  5.  32. 
Icterophrys,  32. 


!.  3a- 


striati  pectus, 
Sanderiing,  77, 
Sandpiper,  Bartramian,  76. 

Buff-breasted,  67. 

Pectoral,  78. 


Sandpiper,  Semipalmated,  77. 

Solitary,  77. 

Spotted,  76. 

Stilt,  78. 

Western,  77. 

White-nimped,  78. 
Sannina  opatescens,  366. 

pacifica,  366. 
Sapbir,  58. 
Saphir-savanne,  86. 
Sarcelle  k  croissant,  S3. 
Karcorampbus  papa,  69. 
Saurophagus  sulphuratus,  40. 
Scalops  aquaticus,  loi,  361, 

aquaticus  australis,  343. 

argentalus  texanus,  185. 

parvus,  343. 

texanus,  185. 
Scapanus  breweri,  361. 
Scaphidurtis  ater,  37. 
Scaup,  Lesser,  83. 
Sciapteron  admirandus,  88. 

griefi,  89. 

Scirtettica,  303,  313. 

mannorata,  303,  313. 
Sciuropterus  volucella,  334. 

volucella  sabrinus,  104. 
Sciunis  arizonensis,  349. 

arizonensis  huachuca,  349. 

carolinensis,  334. 

hudsonicus,  104,  325. 

hudsonicus  dakotensis.  325. 

hudsonicus  douglasii,  325. 

hudsonicus  califomicus,  325. 

hudsonicus  fretnonti,  325. 

hudsonicus  grahamensis,  350. 

hadsonicus  mogollonensis, 
3"7,  3*5,  350. 

hudsonicus  v 
325. 

"'gcr.  334. 

niger  limilis,  183. 
Scterurus  aibtgularis,  i 
Screamer,  Homed,  83. 
Scudderia,  274,  289. 

angustifolia,  376,  289, 

curvicauda,  275,  a8g. 

fascials,  351,  276,  289. 

(ureal a,  375,  2S9. 

furculata,  375,  3S9. 

pistillala,  376,  289, 

truncata,  252,  277,  389, 
Seiurus  noveboracensis,  15, 
Sesia  anthracipennis,  97. 

bibionipennis,  97. 

chrysidipennis.  96. 

nomadrepennis.  98. 

rubescens,  90. 

xiphLfFormis,  97. 


47- 
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shoJeikT.  83. 

Spiiaehis  braccau.  71. 

Shrew,  Cinereus  Mole.  343. 

mauduyti,  71, 

Forster's,  100. 

Short-tailed,  100. 

tyrannus,  71, 

Small-fooled  Mole.  343- 

Spiiittus.  Crested,  71. 

Southern  Mole,  343. 

Speckled-leg.  7'. 

SifHeur  4  tete  prise.  27. 

Petit,  i  t£le  grise,  37. 

Sigroodon  hUpidus.  338. 
hispidus  littoralis,  338. 

Spoonbill.  Roseate,  83. 

Sporophila  grisea,  33. 

hispidus  texianus,  175. 

gutturalis,  34. 

Silver-beak,  30, 

lineola  trinitatis,  7,  34. 

Sitomys  americanus  aretlcus,  325- 

minuto,  34. 

americanus  ariioniv,  321. 

Spur-wing,  75. 

americanus  canadensis,  103. 

Squatarola  helvetica,  76. 

Squat-ducfc.  83. 

americanus  nebracensis,  335. 

Squirrel,  Klying.  104.  334. 

americanus  nifinus,  317. 

Red,  104. 

americanus  texanus,  180. 

Southern  Fox.  344. 

aureolus,  335. 
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verticaliE.  44. 
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343. 


Warbler,  Proihonotory,  34. 
Washerwoman,  45. 
Water-fowl,  Great,  79. 
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Common.  105,  345. 

Florida,  345. 
Whiskerando.  j6. 
White-breasI,  57- 
White  River  Beds.  Lower  Miocene, 
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The  Lower  Miocene  Rhinoceroses, 

EvaluHoH  sf  tht  Skull. 
FiEUiB  onc-dlhlh  nitun]  lin, 

E.  Accratherium  platycephalum. 

D.  AceiBtherium  tridaclylum. 

C.  Aceratherium  occidentale. 

B.   Aceratherium  mite. 

A.  Aceratherium  trigonodum. 

//.  Hyrachyus  agrarius(from   the  Middle  Eocene, 
Bridger  Formation). 
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Skeleton  of  Acebatherium  tridactylum. 


All  parts  are  preserved  and  mounted  as  here  repre- 
sented, excepting :  the  le(t  (ore  limb,  which  is  restored 
from  the  riEht  side,  the  great  trochanter  of  the 
femur,  and  one  or  two  caudals. 
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American  Museum  of  Natural  History. 


Volume  VIII,  1896. 


Article    I.— THE    CHANGES     OF    PLUMAGE     IN    THE 
DUNLIN  AND   SANDERLING. 


By  Frank  M.  Chapman. 


One  of  the  most  interesting  chapters  in  Gatke's  notable  work 
'The  Birds  of  Heligoland'  is  entitled  'Changes  in  the  Colour 
of  the  Plumage  of  Birds  without  Moulting.'  Herein  Herr 
Gatke  tells  us  that  for  over  forty  years  he  has  given  "  the  most 
unremitting  attention"  to  this  subject.  As  a  result  he  presents 
us  with  three  explanations  of  the  manner  in  which  a  bird  may 
pass  from  winter  dress  into  full  breeding  plumage  without  molt- 
ing. Briefly,  they  are  the  following  :  First,  by  "  shedding  the 
edges  of  the  feathers...."  Second,  by  "a  peeling  off  of  the 
separate  barbs  of  the  feathers,  whereby  these  are  stripped  of  a 
thin  inconspicuously  coloured  envelope,  so  that  the  purer  and 
finer   colour  previously   concealed    beneath    the   latter  becomes 

exposed Further,   the    feathers,  which    by    the    end   of 

winter  were  worn  irregularly,  and  blunted  at  the  tips,  after  this 
change  of  color,  again  have  their  margins  completed,  and  their 
tips  beautifully  and  evenly  rounded  off,  so  that  they  are  in  all 
respects  like  perfectly  new  feathers,  such  as  would  be  produced 
by  moulting."     The  third  process  is  the  "most  wonderful,"  and 
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"  consists  in  an  actual,  complete,  and  very  striking  change  in  the 
colour  of  the  feathers,  without  such  alteration  being  brought 
about,  oi  even  assisted,  by  any  changes  in  their  texture."  The 
examples  cited  as  illustrating  this  change  are  the  Little  Gull, 
Guillemots,  and  Razor-billed  Auk,  in  which  the  head  and  neck 
change  from  white  or  whitish  to  slaty  black  or  blackish  brown  ; 
the  Dunlin,  in  which  the  upper  belly  changes  from  white  to  black, 
and  other  species. 

The  first  explanation  given  by  Herr  Gatke  is  well  known  to 
occur  in  many  species,  and  calls  for  no  special  remark  in  this 
connection.  The  second  and  third  are,  in  part,  original  with  him, 
and  the  evidence  which  he  presents  in  their  support  is  derived 
entirely  from  his  own  observations.   - 

Probably  owing  to  our  comparative  ignorance  of  the  molt  of 
birds  and  its  attendant  phenomena,  these  statements  of  Herr 
Gatke's  have  not  only  passed  unchallenged,  but  have  actually 
been  endorsed  as  correct.  Already  we  find  that  they  have  become 
part  of  the  literature  of  general  ornithology,  and  we  read  of  the 
renewal  of  the  worn  tips  of  feathers  and  repigmentation  as  though 
they  were  established  facts. 

Herr  Gatke  describes  in  some  detail  the  manner  in  which  the 
changes  of  color  previously  mentioned  occur.  He  does  not, 
however,  tell  us  just  how  his  conclusions  were  reached,  whether 
by  the  examination  at  one  time  of  large  series  of  specimens,  or 
at  intervals  upon  occasional  specimens  during  the  forty  years 
which  he  has  devoted  to  the  subject.  This,  of  course,  is  a  matter 
of  some  importance,  as  every  one  who  has  studied  the  molt 
knows,  and  it  seems  to  me  that  before  accepting  Herr  GStke's 
views  they  should  be  thoroughly  tested  by  a  study  of  series  of 
specimens  representing  the  species  he  mentions.  As  a  contribu- 
tion to  this  end  I  offer  the  following  notes  on  the  changes  in 
plumage  of  the  Dunlin  {Trtnga  alpina)  and  Sanderling  (0///i/»-/V 
arenaria),  two  species  from  which  Herr  Gatke  obtained  "  surpris- 
ing results." 

The  Dunlin  may,  I  think,  be  quickly  disposed  of.  It  will  be 
remembered  that  in  winter  plumage  this  bird  is  almost  uniform 
brownish  gray  above,  the  breast  is  washed  with  the  same  color 
and  indistinctly  streaked  with  blackish,  the  throat  and  belly  are 
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pure  white.  In  summer  plumage  the  feathers  of  the  back  are 
black  broadly  margined  with  bright  rufous,  somewhat  Hghter 
terminally,  while  the  scapulars  have  more  or  less  irregular  sub- 
terminal  black  or  rufous  bars. 

The  change  from  winter  to  summer  plumage  is  explained  by 
Herr  Gatke  as  follows :  "  in  the  ash-grey  feathers  of  the  back 
the  shaft  first  becomes  black  ;  this  color  spreads  rapidly  over  the 
feather,  finally  leaving  only  broad  grey  margins.  The  latter  at 
first  change  to  a  dull  rusty  grey,  which,  however,  subsequently 
passes  into  a  beautiful  ferruginous  color.  At  the  saifae  time  the 
dull  ash-grey  tips  of  the  feathers  pass  into  a  whitish  grey,  their 
margins  being  simultaneously  rounded  off  to  their  former  entirety. 
This  shows  that  these  feathers  also,  which  in  winter  are  worn  in 
such  a  way  as  to  assume  a  lanceolate  shape,  undergo  a  renovation 
of  structure,  and  that  their  tips  do  not  acquire  their  whitish 
colour  simply  by  fading.  In  the  Dunlin  this  change  does  not 
extend  to  the  long  posterior  flight-feathers  and  the  smaller  outer 
plumage  of  the  wings,  in  which  the  colour  only  becomes  some- 
what blacker,  and  the  margins  somewhat  more  even,  but  which 
do  not  acquire  the  appearance  of  newly  developed  feathers,  like 
those  of  the  upper  parts  of  these  birds."  The  change  in  the  color 
of  the  lower  belly  from  white  to  black  is  accomplished  by  the 
third  process  described  by  Herr  Gatke,  mentioned  above,  that 
is  by  "  complete  and  very  striking  change  in  the  colour  of  the 
feathers,  without  such  alteration  being  brought  about  or  even 
assisted  by  any  changes  in  their  texture." 

Whether  the  gray  feathers  become  black  and  rufous  by  a  chemi- 
cal change  in  their  pigment  or  by  repigmentation  is  not  said,  but 
since  white  fealher.s  are  said  by  Gadow  to  be  pigmentless,  we 
infer  that  according  to  Herr  Gatke  the  Dunlin's  white  belly 
becranes  black  by  an  actual  influx  of  pigment- 

Now  let  us  see  how  far  his  claims  are  borne  out  by  the  series 
of  Dunlins  before  me.  This  consists  of  fifty-seven  specimens,  of 
which  eleven  are  Tringa  alpina,  while  forty-six  are  Tringa  alpina 
pacifiea.  Of  the  whole  number,  twenty-seven  are  in  fall  or  winter 
plumage,  and  thirty  are  in  spring  or  summer  plumage.  It  is  the 
latter  series  which  interests  us.  Of  these  thirty  birds  eighteen  have 
apparently  acquired  their  breeding  plumage.     There  is  of  course 
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considerable  variation  in  their  colors ;  some  are  much  blacker  betow 
and  more  rufous  above  than  others,  in  fact  the  differences  are  of 
just  the  nature  we  expect  to  iind  in  a  series  of  birds  in  breeding 
plumage,  and  are  presumably  dependent  upon  the  age  and  physio- 
logical condition  of  the  individual. 

The  remaining  twelve  have  not  completed  their  breeding  plu- 
mage, and  are  in  various  stages  of  the  molt.  This  statement  so 
obviously  affects  Herr  Gatke's  conclusions  in  regard  to  the 
change  in  plumage  in  the  Dunlin  that  it  will  be  well  to  describe 
some  of  these  molting  specimeus  in  detail.  The  dates  of  cap- 
ture range  from  April  2  to  May  22  ;  the  localities  represented 
are  the  Atlantic,  Pacific  and  dulf  Coasts  of  the  United  States. 
Am.  Mus.  No.  29888  (So.  Car.,  April  13,  1883,  Hoxie)  is  just 
beginning  to  acquire  the  summer  plumage.  It  has  numerous  pin- 
feathers  upon  the  foreneck,  breast  and  belly,  the  head,  hindneck, 
back,  and  scapulars.  Many  of  these  new  black,  or  rufous  and 
black  feathers  are  half  grown,  while  a  few  are  fully  grown  and 
their  unworn  edges  are  in  strong  contrast  to  the  ragged  borders 
of  the  gray  winter  plumage.  Am.  Mus.  No.  64970  (Long  Island, 
April  3,  1882,  Dutcher)  resembles  the  bird  just  mentioned,  and 
also  has  numerous  pin-feathers  in  various  stages  of  growth  upon 
the  foreneck,  breast,  belly,  hindneck,  back,  and  scapulars.  Am. 
Mus.  No.  55008  {Texas,  April  15,  1891,  Chapman)  is  more 
advanced,  being  evidently  at  the  height  of  the  molt,  and  one 
cannot  raise  the  plumage  of  any  part  of  the  body  without  discov- 
ering numbers  of  growing  new  feathers  wrapped  in  their  dermal 
sheaths.  The  remaining  nine  molting  birds  simply  confirm  what 
those  described  show,  that  is,  that  in  passing  from  winter  to  sum- 
mer plumage  the  Dunlin  undergoes  a  complete  molt  of  the 
body  feathers  and  scapulars,  but  retains  its  rectrices  and  remiges. 

Turning  now  to  the  Sanderling,  Herr  GStke  remarks  that  in 
this  species  "  we  meet  with  an  actual  threefold  change  of  colour 
in  the  feathers  of  the  upper  parts  of  the  winter  plumage,  each 
one  of  which  undergoes  a  transition  from  a  uniform  light  grey  to 
a  deep  black,  and  from  a  beautiful  ferruginous  colour  to  a  pure 
white.  The  black,  which  forms  the  ground  colour  of  the  feathers 
of  the  summer  plumage,  at  first  appears  above  their  subsequently 
white  terminal  markings,  and  advances  with  increasing  intensity 
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towards  the  radical  portions  of  the  feathers.  Soon  dull  rast- 
coloured  lateral  borders  are  developed,  side  by  side,  with  this 
ground  colour,  and  a  blurred  spot  of  similar  colour  is  formed  on 
each  web  of  the  feathers;  these  spots  increase  in  size,  become 
purer  in  colour,  and  partially  pass  into  transverse  bands ;  simulta- 
neously with  these  changes  the  dull  light-grey  tips  of  the  feathers 
become  transformed  to  a  pure  white;  not,  however,  by  mere 
fading,  but  in  this  case  also  by  a  restoration  of  the  worn  and 
blunted  barbs  to  their  previous  entirety.  When  the  change 
of  colour  is  complete,  the  feathers  are  of  a  deep  glossy  black, 
with  broad,  pure  white  borders,  and  beautiful  sharply  defined 
ferruginous  spots  at  the  sides,  or  transverse  bands  of  the  same 
colour :  their  tips,  too,  which  had  been  worn  down  to  a  lanceolate 
shape,  have  now  reassumed  their  formal  \lege  former?]  beautiful 
rounded  form  and  entirety  of  margins.  In  this  species  the 
change  of  colour,  and  simultaneous  restoration  of  the  edges  of  the 
feathers,  extends  to  the  long  posterior  flight- feathers  and  outer 
wing-coverts. " 

The  barred  and  rufous  breast  of  the  breeding  bird  is  not 
described,  and  the  breast  is  said  to  become  even  whiter  than  in 
winter,  a  statement  I  do  not  understand,  but  that  is  of  no  impor- 
tance in  this  connection,  i  have  here  quoted  Herr  Gatke  at 
length,  because  his  explanation  of  the  manner  in  which  the 
Sanderling  acquires  its  summer  plumage  is  quite  as  wonderful 
as  any  statement  in  his  chapter  on  '  Colour  Changes.'  With  every 
desire  to  thoroughly  and  fairly  test  Herr  Gatke's  claims,  1  have, 
through  Mr.  Ridgway's  kindness,  been  permitted  to  borrow  the 
Sanderlings  in  the  National  Museum,  and  these,  in  connection 
with  the  specimens  in  the  American  Museum,  give  me  a  series  of 
ninety-seven  examples,  representing  every  month  in  the  year 
except  July.  I  will  therefore  describe  the  plumage  changes  of 
this  bird  in  some  detail. 

Beginning  with  the  adult  bird  in  full  breeding  plumage,  the 
necessity  for  large  series  in  studying  the  molt  and  the  erroneous 
conclusions  which  may  be  drawn  from  negative  evidence,  is  at 
once  apparent.  There  is  no  reason  to  doubt  that  the  Sanderling, 
tike  other  birds,  undeigoes  a  complete  molt  after  the  breeding 
season,  nevertheless  not  one   of  my    twenty    August  specimens 
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shows  any  signs  of  molt  in  progress  in  the  wings  or  tail.  In  the 
larger  number,  however,  the  remiges  and  rectrices  are  in  an 
apparently  fresh  and  unworn  condition,  and  I  assume  that  in 
most  cases  these  important  feathers  are  acquired  before  the 
migration  is  begun.  This  would  be  in  July,  a  month  which,  as 
I  have  said,  is  not  represented  in  my  series. 

Growing  feathers  can,  however,  be  found  in  numbers  upon  the 
body  as  the  new  gray  plumage  slowly  replaces  the  worn  one  of 
rufous  and  black,  and  the  winter  plumage  is  completed  late  in 
September  or  in  October. 

The  young  bird  in  the  down  I  have  not  seen,  but  the  nestling 
plumage  is  followed  by  the  well-known  plumage  of  the  immature 
bird  in  which  the  back  is  black,  each  feather  being  terminally 
bordered  with  whitish  or  with  two  terminal  whitish  spots.  Late  in 
the  autumn  these  young  birds  molt  their  body  feathers  and  acquire 
a  gray  and  white  plumage  closely  resembling  the  adult.  This 
change  is  shown  by  specimens  from  Yucatan,  Paraguay,  Aldabra 
Island,  and  other  localities.  In  winter  plumage  the  upper  parts, 
including  the  scapulars,  are  ashy  gray,  the  entire  under  parts  pure 
white.  A  specimen  collected  by  Herr  Gatke  at  Heligoland, 
January,  1S79,  shows  that  in  some  instances,  at  least,  the  birds  of 
the  year  can  be  distinguished  from  adults  as  late  as  midwinter  by 
the  narrow  black  tips  of  Che  wing-coverts. 

This  brings  us  to  the  change  from  winter  to  breeding  plumage, 
which  Herr  Gatke,  as  already  described,  asserts  is  accomplished 
without  molt. 

My  series  of  twenty  specimens  illustrating  this  change  show 
that  it  begins  late  in  March  or  during  the  first  half  of  April  and 
is  completed  in  May.  They  show,  furthermore,  that  it  is  accom- 
plished by  a  moll.  In  proof  of  this  statement  I  will  describe 
several  of  these  molting  birds.  No.  3685  (Coll.  Geo.  B,  Sennett, 
Corpus  Christi,  Texas,  March  z8,  1886)  is  to  all  outward  appear- 
ances in  the  winter  plumage  of  the  adult,  but  examination  shows 
that  the  molt  is  in  active  progress  over  the  entire  body,  in  the 
scapulars,  tertials,  all  but  the  greater  series  of  wing-coverts,  the 
upper  and  under  tail-coverls.  One  of  the  median  pair  of 
rectrices  is  about  one-third  grown,  while  its  fellow  is  missing. 
Am.  Mus.  No.  45485  (California,  April  13,  Xantus)  closely  resem- 
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bles  the  preceding  in  appearance,  and  like  it  is  undergoing  an 
active  molt  throughout  the  body  and  scapulars.  The  wing- 
coverts  and  median  rectrices,  however,  as  yet  show  no  indications 
of  the  molt.  No.  6042  (Coll.  Geo.  B.  Sennett,  Corpus  Christi, 
Texas,  April  ao,  1889,  Singley)  is  slightly  more  advanced  than 
either  of  the  birds  just  described.  New  feathers  are  appearing 
not  only  over  the  whole  body,  tertials,  lesser  and  median  wing- 
coverts,  but  the  molt  extends  to  the  outer  pair  of  tail-feathers, 
which  with  the  median  pair  are  about  half  grown.  Only  seven  of 
the  twelve  old  tail-feathers  remain,  and  it  seems  probable  that  all 
the  rectrices  are  renewed. 

Am.  Mus.  No.  60007  (Micco,  Florida,  April  30,  1891  ;C.  S. 
Allen)  has  nearly  completed  the  molt,  though  new  feathers  are 
still  appearing  all  over  the  body.  The  rectrices,  tertials  and 
lesser  and  median  wing-coverts  have  apparently  been  renewed. 
Nearly  all  the  newly-grown  or  growing  feathers  of  the  upper  parts 
are  broadly  tipped  with  ashy  gray,  which,  as  numerous  specimens 
show,  is  later  worn  off,  leaving  the  black  and  rufous  of  the  full 
breeding  plumage. 

It  is  evidently  unnecessary  to  describe  other  specimens  in  this 
series  which  show  the  molt  in  every  stage,  and  prove  beyond 
quesrion  the  manner  in  which  the  change  from  winter  to  summer 
plumage  is  accomplished. 

Would  (hat  Herr  Giitke's  explanation  of  this  change  could  be 
explained  as  easily,  for  in  view  of  the  large  number  of  molting 
birds  contained  in  my  series  of  Ounlins  and  Sanderlings,  his 
failure  to  find  a  single  molting  spring  specimen  is  certainly  a 
remarkable  coincidence. 

As  further  supporting  my  belief  in  the  incorrectness  of  Herr 
Gatke's  observations,  I  may  add  that  I  have  examined  specimens 
of  several  other  species  which  he  would  have  us  believe  acquire 
their  breeding  plumage  through  the  same  mysterious  and  wholly 
inexplicable  cause  to  which  he  ascribes  the  changes  above  de- 
scribed in  the  plumages  of  the  Dunlin  and  Sanderling.  As  a 
result,  whenever  my  series  has  contained  individuals  taken  at  the 
proper  season,  it  has  clearly  demonstrated  that  the  change  was 
accomplished  by  molt.  Thus  the  Golden  Plover,  Knot,  and  other 
members  of  the  order  Limicols  are  shown  to  have  a  spring  molt, 
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and  while  I  have  seen  no  molting  specimens  of  Larus  minutus  the 
Museum  possesses  spring  examples  of  Larus  alricilla  in  the  height 
of  the  molt. 

There  is  evidently,  therefore,  urgent  need  for  a  thorough  re- 
vision of  this  remarkable  chapter  on  'Colour  Changes  without 
Moulting,'  and  so  strongly  do  I  dissent  from  Herr  Gatke's  views, 
I  venture  to  assert  that  his  claims  for  changes  in  the  color  and 
disposition  of  pigment,  and  new  growth  in  old  feathers,  will  be 
found  to  be  entirely  baseless. 
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Article  II.— ON  THE  CHANGES  OF  PLUMAGE  IN  THE 
SNOWFLAKE  (PLECTROPHENAX  NIVALIS). 

By  Fhank  M.  Chapman. 

Although  the  changes  of  plumage  in  the  Snowflake  are  in  a 
general  way  well  understood,  they  have  not,  I  believe,  been  recorded 
in  detail.  The  acquisition  by  the  American  Museum  of  a  fine 
series  of  freshly  plumaged  birds  taken  in  October,  1895,  in  Maine, 
by  Mr.  John  Rowley,  and  numerous  specimens  collected  in  June, 
1895,  at  Holsteinborg,  Greenland,  by  Prof.  L.  L.  Dyche,  in  con- 
nection with  other  specimens  previously  in  the  Museum,  has  led 
to  a  study  of  the  changes  of  plumage  in  this  species  with  results 
which  seem  of  sufficient  interest  to  warrant  publication. 

Snowflakes  molt  but  once  a  year,  after  the  breeding  season.  At 
this  time  the  male  acquires  his  well-known  winter  plumage,  in 
which  the  upper  parts  are  bordered  with  rusty,  the  cheeks,  breast 
and  sides  being  tinged  with  the  same  color.  At  first  glance  it 
would  seem  impossible  for  a  bird  in  this  plumage  to  assume  the 
black  and  white  breeding  dress  without  molt,  but  a  careful  examin- 
ation of  even  the  extremes,  that  is  September  and  June  birds, 
readily  shows  how  the  change  is  accomplished,  while  with  a  con- 
necting series  each  stage  may  be  observed. 

The  breeding  male,  it  will  be  remembered,  has  the  whole  head 
and  neck,  entire  under  parts,  rump  and  pans  of  the  wings  and  tail 
pure  white,  while  the  back  and  remaining  parts  of  the  wing  and 
tail-feathers  are  jet  black.  Now  if  we  examine  the  September 
bird  we  find  that  where  the  breeding  bird  is  white  the  bases  of 
its  brown-tipped  feathers  are  white,  while  where  the  breeding  bird 
is  black,  the  bases  of  the  September  bird's  feathers  are  also  black. 
This  is  especially  noticeable  on  the  back,  and  reference  to  the 
accompanying  cut  of  a  feather  from  the  back  of  an  October  bird 
wilt  at  once  show  the  distribution  of  black  and  brown. 

It  is  not  necessary  to  further  describe  the  autumn  plumage  of  so 

common  a  sptecies,  my  object  being  to  show  how  the  change  from 

this  plumage  to  the  breeding  dress  occurs.     Briefly,  it  is  through 
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a  gradual  wearing  oS  of  the  brown  tips,  which  may  be  a  quarter 
of  an  inch  in  length,  whereby  the  black  or  white  bases  of  the 
feathers  are  exposed.  Further  reference  to  the  feathers  from  the 
backs  of  October,  January,  March  and  June  birds,  so  clearly 
explains  the  nature  of  this  change  that  added  remark  is  almost 
unnecessary.     Not  only  is  the  apparent  color  changed,  but  the 


October       "3^«oafL^.  qa'^s.Vv  ~T\}r\^ 

shape  also  is  altered,  and  in  place  of  the  rounded  outline  of  the 
brown-tipped  feather,  we  have  left  only  its  pointed,  black  base. 
The  rest  of  the  plumage  undergoes  a  similar  alteration,  which  in 
some  places  is  evidently  assisted  by  fading.  For  instance,  the 
auriculars  of  Sejjtember  birds  are  brown  nearly  to  their  bases. 
The  feathers  of  this  region  wear  off  only  slightly,  but  in  June 
birds  the  auriculars  are  pure  white.  There  is  also  a  fading  of  the 
brown  tips  themselves,  and  the  small  terminal  fringe  on  the  feathers 
of  April  birds  is  largely  white. 

The  reason  why  these  feathers  in  wearing  off  should  assume  a 
particular  shape  is  found  both  in  their  pigment  and  structure. 
It  is  a  well-known  fact  that  certain  pigments,  doubtless  in  propor- 
tion to  their  density,  give  greater  strength  to  feathers  than  others, 
and  in  this  case  that  portion  of  the  feather  containing  the  black 
pigment,  aside  from  other  causes,  is  apparently  better  able  to 
stand  the  effects  of  abrasion  than  the  brownish  or  less  heavily 
pigmented  terminal  portion.  The  strength  of  the  black  base, 
however,  is  more  largely  due  to  its  structure.  Examination  under 
a  low  power  of  a  dorsal  Feather  from  an  October  male  shows  that 


^yGoo'^lc 


1896-]       Chapman  on  Changes  of  Plumage  in  the  Snowflake.        1 1 

the  pointed  end  of  the  black  basal  area  extends  only  to  the  end 
of  the  true  shaft,  the  two  barbs  into  which  the  shafi  divides 
terminally  being  brownish.  It  also  shows  that  at  their  apical 
portion  the  barbs  are  separated,  and  that  the  barbules  do  not 
become  fairly  interlocked  until  the  black  basal  part  is  reached. 
This  will  be  understood  by  reference  to  the  accompanying  cut  of 


Fig.».    Til 
aptcaJ  pOftlDb 


the  tip  of  a  dorsal  feather  from  an  October  specimen.  The  black 
portion  of  the  feather,  therefore,  not  only  is  more  protected  than 
the  tip,  but  is  rendered  stronger  through  both  its  pigment  and 
stnicture. 

Turning  now  to  the  female  we  find  that  whereas  in  breeding 
plumage  she  differs  markedly  from  the  male,  in  autumn  plumage 
there  is  little  apparent  sexual  difference.  Closer  examination, 
however,  shows  that  the  characters  which  so  easily  distinguish  the 
female  from  the  male  in  June,  are  also  present  in  September,  but 
are  then  largely  concealed  by  the  brownish  tips  to  the  feathers. 

Thus  the  June  female  has  the  head,  nape  and  rump  dull  black- 
ish, not  white  as  in  the  mate,  and  when  we  examine  September 
specimens  we  find  that,  aside  from  the  difference  in  the  wings,  the 
sexes  may  be  distinguished  by  this  character ;  that  is,  the 
male  has  the  feathers  of  the  head,  nape  and  rump  basally  white, 
while  in  the  female  they  are  basally  black.  It  will  also  be  observed 
that  where  both  are  black — for  example,  on  the  back — the  black 
of  the  male  is  brighter  and  deeper  in  the  autumn,  just  as  it  is 
in  June. 
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But  a  more  interesting  point  of  difference  between  the  sexes  in 
breeding  plumage  lies  in  the  fact  that  while  in  the  male  the  brown 
tips  to  the  feathers  almost  if  not  entirely  disappear,  the  female 
retains  a  slight  terminal  fringe,  which  gives  to  her  plumage  a 
grayish  cast.  I  cannot  give  a  conclusive  reason  for  this  differ- 
ence. There  is  no  appreciable  difference  either  in  the  length  of 
the  feather  or  its  brownish  fringe,  but  in  the  female  the  black 
center  is  somewhat  narrower  transversely,  and  the  brownish  fringe 
extends  further  down  the  sides  of  the  feather,  where  it  is  evi- 
dently not  so  exposed.  This,  however,  does  not  explain  how  in 
some  feathers,  for  instance  the  tertials,  the  female  retains  a  com- 
plete brownish  border.  The  female  may  be  less  active  than  the 
male  and  her  plumage  be  thus  less  exposed  to  abrasion.  Still 
the  fact  remains  that  we  have  here  a  sexual  character  rendering 
the  male  more  conspicuous  and  the  female  more  obscure,  which 
cannot  be  attributed  to  a  fundamental  sex-difference,  but  is  made 
manifest  through  a  mechanical  cause. 
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Article  III.— ALLEGED  CHANGES  OF  COLOR  IN  THE 
FEATHERS  OF  BIRDS  WITHOUT  MOLTING. 

By  J.  A.  Allen. 

As  is  well  known,  as  soon  as  a  feather  has  completed  its  growth 
it  merely  rests  on  the  follicle  which  produced  it;  the  sheath  which 
enclosed  it  while  growing  has  fallen  off ;  the  pulp  which  nourished 
it  has  wholly  disappeared  from  the  base  of  the  calamus,  which 
is  now  filled  with  a  chain  of  dry  '  caps ' ;  the  blood  vessels  which 
supplied  the  growing  feather  with  nourishment  have  become 
obliterated.  The  perfected  feather,  though  worn  for  from  a  few 
weeks  to  a  year,  according  to  the  species  and  the  character  of  the 
feather,  is  in  one  sense  practically  a  dead  organ,  inasmuch  as  it 
is  insusceptible  of  further  growth  or  repair.  If  its  edges  become 
abraded,  or  the  shafts  or  barbs  become  broken,  they  remain  so  till 
the  feather  falls  out  and  is  replaced  by  a  new  one.  It  is  to  this 
extent  comparable  to  a  perfected  leaf  of  a  tree,'  which,  while 
retaining  vitality  for  months,  has  not  the  power  of  self-repair;  if 
it  becomes  wormeaten  or  otherwise  mutilated,  so  it  remains  till  its 
appointed  time  to  ripen  and  fall.  It  may,  in  many  cases,  cling  to 
the  tree  during  the  following  winter,  but  when  spring  comes  and 
the  sap  again  ascends,  the  leaf,  instead  of  receiving  the  sap  and 
again  proceeding  to  turn  green,  and  to  replace  any  parts  of  its 
structure  it  may  have  lost  during  the  former  season,  is  loosened 
from  its  attachment  and  Calls  to  the  ground,  giving  place  to  such 
new  growth  as  may  be  destined  to  succeed  it. 

The  simile  of  the  leaf  and  feather  is  thus  apposite  and  true, 
Vet  if  we  can  credit  the  allegations  of  some  ornithologists  the 
simile  is  far  from  representing  what  actually  occurs  in  the  case  of 
feathers,  which,  it  has  ofien  been  claimed,  as  will  be  shown  in 
the  following  pages,  take  on  new  life  after  a  long  period  of  rest, 
becoming  permeated  by  secretions,  which  not  only  transmit  new 
coloring  matter,  transforming  pure  white  feathers  into  jet  black 
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ones,  but  solid  material  for  restoring  the  ragged  edges  of  the 
abraded  feathers  to  their  original  size  and  form — in  other  words, 
transforming,  just  before  the  breeding  season,  the  worn,  faded 
plumage  of  the  winter  dress  to  the  fresh,  brightly,  and  often 
wholly  very  differently  colored  dress  of  the  nesting  season. 

A  brief  account  of  this  delusion,  for  such  it  may  be  justly 
termed,  forms  a  most  instructive  chapter  in  the  general  history 
of  the  origin  and  persistency  of  error. 

The  assumption  that  birds  change  the  color  of  their  plumage 
without  undergoing  a  molt,  to  the  extent  even  of  replacing  one 
coloration  by  another  radically  different,  crops  out  here  and  there 
at  a  quite  early  period  in  the  history  of  ornithological  literature, 
and  probably  dates  back  as  a  popular  belief  for  centuries.  As 
first  expressed  by  the  earlier  writers  it  was  little  more  than  a 
belief  or  an  opinion,  advanced  with  little  or  no  attempt  at  proof, 
and  obviously  originated  in  superficial  or  faulty  observation  ;  while 
later  the  strong  bias  of  an  hypothesis  has  often  blinded  the 
observer  to  the  real  facts  and  conditions  of  the  case. 

The  Rev.  John  Fleming  appears  to  have  been  the  first  to  pro- 
pose and  advocate  the  theory  that  "the  colours  of  the  hair  of 
quadrupeds,  and  the  feathers  of  birds,  change  with  the  season, 
independent  of  the  ordinary  process  of  cas/in^  and  moulting"  in 
his  article  on 'Hibernation"  in  Brewster's  'Edinburgh  Encyclo- 
piedia,"  published  in  1817.  This  he  further  elaborated  and 
republished  in  i8ao,'  to  which  a  note  is  appended  by  Professor 
Jameson.  In  the  meantime  the  Rev.  William  Whitear  had  pub- 
lished a  paper  on  the  same  subject,'  in  which  he  announced  it  as 
also  his  conviction  that  in  "some  birds  the  full-grown  feathers 
themselves  change  colour,  without  being  replaced  by  new  ones," 
This  opinion,  he  says,  was  based  on  some  recent  observations  he 
had  made  on  several  different  kinds  of  birds;  a  few  of  these 
'observations'  are  worth  quoting  to  show  the  nature  of  this 
alleged  evidence.  For  example:  (i)  He  says  a  Mr.  Vouell,  of 
Yarmouth,  had  sixteen  young  wild  Mallards,  confined  in  a  small 
pond  by  netting,  which  "  put  on  a  great  deal  of  the  beautiful 
plumage  of  the  old  bird,  and  yet  that  no  feathers  were  found 

i"Vol.  XI,  1817.— "    Am.  Ed.,  iSiJ.  X,  p.  JM. 

>  On  th«  Chugs  of  Colour  in  (he  fealhcn  oT  Binls,  indcpendenl  of  Moulling.  Eihaburgh 
Phil.  Joum.,  II.  iSio.  pp.  i7i-37«. 
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floating  on  the  water  or  scattered  on  the  banks  of  the  pond," 
(a)  He  received,  he  says,  a  young  wild  Mallard  which  had 
nearly  assumed  the  plumage  of  the  adult  bird;  "many  of  the 
feathers  were  particolored,  the  same  individual  feathers  retaining 
in  some  parts  the  color  of  the  bird  during  the  Rrst  months  and  in 
the  other  parts  exposing  those  of  the  perfect  bird."  (3)  "A  male 
Chaffinch  killed  in  February  had  the  feathers  of  the  crown  of  the 
head  bluish  ash-color,  except  at  their  extremities,  which  were 
rufous-brown,  apparently  still  retaining  the  colour  of  the  young 
bird,"  (4)  A  Reed  Bunting  was  examined,  which,  in  these  par- 
ticulars, resembled  the  Chaffinch;  (5)  the  Swiss  Sandpiper,  the 
Dunlin  and  the  Black-headed  Gull  are  mentioned  as  changing 
color  in  March.  Of  course,  the  Chaffinch  and  Reed  Bunting  were 
changing  color  without  molt,  simply  by  the  wearing  off  of  the 
edges  of  the  feathers,  while  in  the  Gull  and  Sandpipers  the  birds 
were  in  reality  undergoing  a  spring  molt ;  in  the  case  of  the 
Mallards,  the  change  was  also  of  course  due  to  a  molt,  although  no 
loose  feathers  were  observed. 

But  Professor  Jameson,  in  his  note  above  cited,  claims  priority 
for  the  discovery  for  Captain  Cartwright,'  who,  in  1792,  had  some- 
thing to  say  about  the  changes  of  plumage  in  Ptarmigan  as 
observed  by  him  in  Labrador,  namely,  that  they  get  in  fall  a 
large  addition  of  white  feathers,  "  and  that  the  coloured  feathers  at 
the  same  time  change  to  white," 

Dr.  Fleming  propounded  three  "laws"  on  the  subject  of  the 
changes  of  the  color  in  the  plumage  of  birds,  namely  :  (i)  That 
the  change  in  spring  is  from  "a  light  to  a  dark  colour,  and  that 
in  autumn  this  arrangement  is  reversed;  "  (a)  that  the  change  is 
"  regulated  by  the  temperature  of  the  atmosphere ;"  and  {3)  "  that 
these  changes  assist  in  regulating  the  temperature  of  the  animals 
in  the  different  seasons  of  the  year."  He  says  he  was  at  first  in- 
cUned  to  believe  that  many  species  of  birds  must  be  subject  to 
"five  or  six  different  moultings  in  the  course  of  the  year,"  but 
failing  to  find  satisfactory  evidence  of  this  he  adopted  the  view 
that  the  seasonal  change  of  color  was  a  true  change  of  color  in 
the  feather — a  view,  as  thus  practically  admitted,  based  on  belief 
or  opinion  rather  than  on  evidence. 
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In  1830  George  Ord'  published  "some  observations"  on  the 
molting  of  birds,  in  which  he  says ;  "The  object  of  this  inquiry 
is  to  ascertain  whether  the  opinion  of  Temminck,  that  some  birds 
change  their  plumage  hvice  a  year,  is  founded  in  fact "  (1.  c,  p. 
293).  He  argues  that  because  birds  suffer  in  health  when  molt- 
ing, and  in  spring  show  no  evidence  of  ill  health,  but  are  tuneful 
and  happy,  it  is  evident  that  they  do  not  molt.  He  further  ac- 
cepts Whitear's  observations  and  conjectures  (as  noticed  above) 
as  proof  of  change  of  color  without  molting,  and  further  states  it 
as  a  well-known  fact  that  in  male  Bobolinks,  kept  in  aviaries, 
"  there  is  no  change  of  feathers  :  their  colours  being  altogether  the 
result  of  organical  secretions,'"  He  thereupon,  by  a  simple  pro- 
cess of  reasoning,  reaches  the  conclusion  that  no  birds  molt  more 
than  once  a  year,  as  expressed  in  the  following :  "  Is  there  any 
physical  necessity,  then,  for  two  moultings  In  the  course  of  a 
year? — or  even  three,  as  some  pretend?  I  know  of  none" 
(I.  c,  p.  297). 

In  1835  William  Varrell,  the  celebrated  English  ornithologist, 
published  a  paper  on  the  same  subject,*  which,  through  its  some- 
what more  scientific  aspect,  carried  great  weight  and  has  been  often 
quoted  as  offering  conclusive  evidence  of  change  of  color  in 
feathers  without  molting.  According  to  this  author  there  are 
three  ways  in  which  changes  in  color  are  effected,  only  one  of 
which,  however,  calls  for  consideration  in  the  present  connection, 
namely,  "by  the  feather  itself  becoming  altered."  The  most  sur- 
prising part  of  this  '  classic '  proves  to  be  the  character  of  the 
evidence  upon  which  the  alleged  change  of  color  rests.  Yarrell 
himself  admits  that "  It  is  certainly  dlfhcult  to  understand  how  this 
is  so  constantly  effected  in  the  web  of  the  feather,  where  no  vas- 
cularity can  be  shown  to  exist  even  when  the  part  is  growing :  but 

the  fact   is  certain; and  of  this  fact   further    proof  will  be 

adduced  in  the  course  of  this  paper." 

His  evidence  maybe  divided  into  two  kinds:  (t)  His  own 
observations  ;  and  (3)  those  of  other  persons;  the  latter,  so  far 
as  his  paper  shows,  being  his  main  reliance.     First,  as  to  the  evi- 
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dence  given  on  his  own  authority.  He  says:  "  Several  birds  exam- 
ined in  April  were  changing  the  colour  of  some  parts  of  their 
plumage  from  that  which  is  peculiar  to  winter  to  that  of  the 
breeding  season.  Many  of  the  old  feathers  obtained  at  the  pre- 
ceding autumn  moult  still  retained  the  colours  they  had  borne 
through  the  winter;  others  were  changing;  and  some  had  entirely 
assumed  the  colours  peculiar  to  the  breeding  season,  bearing  pre- 
cisely the  same  tints  and  markings  as  some  new  spring  feathers, 
the  webs  of  which  were  but  partly  exposed."  He  cites  as  among 
the  birds  in  which  this  change  was  noticed  the  "  Black  and  Barred- 
tailed  Godwits,"  and  "several  Golden  Plovers."  Of  the  latter  he 
says: "  On  the  breasts  of  several  Golden  Plovers  some  of  the  feathers 
were  entirely  white,  the  colour  peculiar  to  all  the  feathers  of  that 
part  of  the  bird  in  winter;  some  were  entirely  black,  being  the 
colour  assumed  at  the  breeding  season  ;  while  others  bore  almost 
every  possible  proportion  of  well-defined  black  and  white  on  the 
same  feathers  ;  from  which  it  appears  that  the  same  cause  ef  par- 
ticular colour  in  new  feathers  can  also  partially  or  entirely  change 
the  colour  0/ old  ones,"  Of  ihe  facts  as  stated  above  there  is  no 
question,  for  in  the  perfect  breeding  plumage  of  the  Golden 
Plover  the  feathers  on  the  sides  of  the  breast  are  partly  black  and 
partly  white,  the  amount  of  either  black  or  white  varying  with  the 
position  of  the  feather  in  the  pterylae — a  fact  of  which  apparently 
Mr.  Varrell  was  ignorant.  Yet  these  particolored  feathers  are  the  ■ 
basis  of  his  infeience  (italicised  in  the  above  quotation)  that  the 
white  feaChers  of  the  winter  plumage  on  ihe  breast  of  the  Golden 
Plover  turn  black  to  form  the  breeding  dress!  The  'proof  in 
this  case  is  of  course  pure  inference,  based  on  lack  of  knowledge 
of  the  condition  of  the  plumage  on  the  Plover's  breast  in  normal 
breeding  condition.  No  other  evidence  is  here  offered,  his  refer- 
ence to  the  Barred-tailed  Godwits  being  general,  and  probably 
based  on  that  given  later  in  the  same  paper  at  second  hand. 

His  next  and  only  other  personal  evidence  is  that  based  on  the 
Herring  Gull.  In  this  case  "  Several  tertial  feathers  were  found 
to  have  their  basal  halves  blue-grey,  the  other  parts  mottled  with 
brown."  Two  of  these  feathers  were  marked  at  Christmas  by 
cutting  notches  in  them  with  scissors,  and  "re-examined  in  April," 
after  an  interval  of  nearly  four  months.  "The  tertial  feathers, 
\March,  i8qb.\  2 
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which,  when  marked,  were  of  two  colours,  were  now  entirely  blue- 
grey  ;  one  was  tipped  with  white."  In  the  meantime  this  Gull,  if 
it  did  as  other  Gulls  commonly  do,  underwent  a  complete  molt  of 
all  the  feathers  except  the  quills,  including  what  are  here  called 
"  tertial  feathers."  Now  Mr.  Yarrell  was  either  mistaken  in  his 
identification  of  his  supposed  marked  feathers,  or  he  was  not. 
The  probabilities  seem  to  favor  the  first  alternative. 

So  much  then  for  Mr.  Yarrell's  personal  evidence,  half  of  which 
is  nil,  and  the  other  half  seriously  open  to  question.  Now  as  to 
the  evidence  given  at  second  hand.  First  are  the  observations  of 
"the  Rev.  Mr.  Whitear  and  Mr.  Youell,"  previously  published 
{Linn.  Trans.,  XII,  p.  514),  which  are  merely  referred  to  in  gen- 
eral terms  as  "confirming"  the  fact  of  change  of  color  in  feath- 
ers. The  worthlessness  of  these  observations  having  already  been 
shown,  no  further  comment  here  is  required. 

The  second-hand  evidence  consists  further  of  "the  notes  of 
James  Hunt,"  one  of  the  Keepers,  made  at  the  Gardens  of  the 
Zoological  Society  in  the  Regent's  Park,  during  the  seasons  of 
1831,  1832  and  1833,  but  principally  in  1832,"  These  relate  to 
seven  species,  but  in  reference  to  only  four  do  the  observations 
bear  on  the  points  here  at  issue.  First  is  the  "  Black-tailed  Godwit, 
Limosa  mtlanura  I.iesl."  In  this  species  the  change  was  noticed 
as  in  progress  on  the  breast  as  early  as  the  24th  of  February,  and 
on  the  29th  of  April  had  extended  to  the  "scapulars,  wing-coverts 
and  tertials,"  completing  the  change.  The  observations  were 
made  on  a  live  bird,  which  was  examined  "  day  by  day,"  but  how 
closely — whether  it  was  handled  and  the  plumage  thus  examined, 
or  only  at  a  distance — is  not  stated.  The  importance,  or  rather 
the  absolute  necessity,  of  closely  examining  the  plumage  by  rais- 
ing the  surface  of  the  feathers  to  see  what  is  beneath,  can  scarcely 
be  appreciated  unless  one  has  made  a  special  study  of  the  subject 
of  molt.  It  is  affirmed,  however,  that  the  change  "  is  absolutely 
an  alteration  of  colour,  and  not  produced  by  moulting."  But  excel- 
lent authorities  place  this  species  in  the  list  of  those  which 
undergo  a  full  spring  molt,  by  which  they  acquire  the  colors  of 
the  breeding  dress. 

The  next  species  is  the  Ruff,  the  notes  on  which  state  that  the 
head  and  neck  acquire  a  new  spring  plumage  by  moHin^,  "while 

I  Publiibcd  abio  earlier,  in  abtliacr.  in  P.  Z.  S..  iSj].  p. .,. 
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the  feathers  on  the  body  were  not  thrown  off."  Nevertheless,  the 
Ruff  is  thoroughly  well  known  to  molt  its  body  plumage  in  spring. 

The  next  species  in  point  is  the   Herring  Gull,  in  which  "the 

moulting does  not  appear  to  expedite  the  change  of  colour. 

The  new  feathers  have  much  the  same  hue  as  those  that  have 
been  shed."  Yet  reference  is  made  to  "a  constant  change  of 
colour  going  on  in  the  feathers."  A  spring  molt,  it  is  to  be  noticed, 
is  admitted. 

The  fourth  and  only  other  species  bearing  on  the  question  is 
the  "Laughing  Gull,  Larus  ridibundus  Linn."  "The  feathers  on 
the  head  of  this  Gull  began  to  change  colour  from  white  to  black 
on  the  I  rth  of  March,  It  was  a  change  of  colour,  and  not  an  act 
of  moulting;  no  feather  was  shed,  and  the  change  was  completed 
in  four  or  five  days."  As  it  is  now  well  known  that  Gulls  and 
Terns  are  among  the  birds  that  undergo  a  general  spring  molt 
(the  flight  feathers  excepted),  and  with  specimens  before  me  of 
this  and  various  other  species  of  Black-headed  Gulls,  taken  in 
.  spring,  and  showing  that  not  only  is  the  black  head  acquired  by 
the  growth  of  new  black  feathers  and  the  shedding  of  the  old 
white  ones,  but  that  the  whole  clothing  plumage  is  also  at  the 
same  time  renewed,'  it  is  evident  that  not  much  credence  is  to  be 
given  to  these  notes  of  Mr.  Hunt  on  the  subject  of  change  of 
color  in  birds  without  molting.  The  birds  were  probably  not 
taken  in  hand  by  Mr.  Hunt  and  systematically  examined,  he  simply 
giving  his  impressions  Of  what  he  thought  was  going  on  as  he 
made  his  daily  rounds  as  one  of  the  keepers  of  the  Zoological 
Gardens. 

As  already  intimated,  Yarrell's  paper  has  by  common  consent 
taken  the  position  of  a  classic  on  the  subject  of  change  of  color 
in  feathers,  if  we  may  judge  by  its  frequent  citation  as  an  authori- 
tative utterance  from  which  there  is  no  appeal.  Yet  it  is  some- 
what surprising  to  find  that  as  late  as  1884  Mr.  Howard 
Saunders,  in  his  '  Yarrell's  British  Birds,' repeats  Yarrell  on  the 
Golden  Plover  (Vol.  Ill,  p.  272)  and  Black-headed  Gull  (ibid., 
p.  603)  without  any  hint  that  his  statements  are  erroneous.  The 
following  sentence  about  the  Golden  Plover,  from  the  first  edition 
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of  Yarrell's  'British  Birds'  (Vol.  II,  1839-41,  p.  386),  is  worth 
quoting  on  account  of  its  reappearance  in  the  fourth  edition 
without  change,  the  part  here  italicised  being  of  special  interest 
in  the  present  connection :  "  Some  new  feathers,  which  are 
obtained  in  the  spring,  are  black,  whilst  the  old  white  feathers  of 
winter  may  be  seen  in  change  to  black,  some  of  them  bearing 
almost  every  possible  proportion  of  well-defined  black  and  white 
on  the  same  feathers,  the  colouring  secretions  having  e^ual  infiuenee 
over  the  old  as  well  as  the  new  feathers." 

In  1837,  Edward  BIyth,  an  English  naturalist  of  standing,  made 
the  first  really  important  contribution  to  the  general  subject,  his 
papers'  giving  evidence  of  much  familiarity  with  the  questions 
at  issue.  Yet,  while  aware  of  the  fact  that  many  birds  undergo 
a  spring  molt,  whereby  they  acquire  their  breeding  dress,  he  was 
seriously  and  strangely  misled  into  the  belief  that  old  feathers 
also  were  susceptible  of  change  of  color  ;  apparently  through 
not  sufficiently  recognizing  the  fact  that  many  young  birds  after 
their  first  spring  molt  still  show  more  or  less  well-marked  traces  . 
of  immaturity.  Still  some  of  his  statements  are  difficult  of  ex- 
planation on  even  the  hypothesis  of  unfamiliarity  with  the  pro- 
gressive stages  of  change  with  age,  as  witness  the  following  quo- 
tations from  his  paper:  "I  had  previously  noticed  the  highly 
interesting  fact,  which  had  long  puzzled  me,  that,  in  the  same 
specimen,  it  was  not  unusual  to  perceive  new  feathers  shooting 
forth  in  abundance,  simultaneously  with'  the  most  complete  and 
surprising  changes  of  colour  in  those  loose,  and  about  to  be 
shed  ;  and,  as  I  knew,  from  observation,  that  many  species  under- 
went their  seasonal  changes  exclusively  in  the  one  way  or  in  the 
other,  it  became  difficult  sometimes  to  assign  to  which  class  such 
specimens  should  be  referred.  A  Golden  Plover,  for  instance, 
that  is  now  before  me,  is  every  where  in  deep  moult,  renewing 
both  its  upper  and  under  plumage  ;  while,  coincidently,  most  of 
the  loose  old  feathers  of  the  lower  parts  have  changed,  more  or 
less  completely,  from  white  to  black,  the  hue  of  the  new  feathers 
which  are  growing"  (I.e.,  p.  261).'      Again:    "But,  to  return 


I.  Hi«..  I.  1 


„Gooi^lc 


1896.]  Alien,  Alleged  Collar  Change  in  FeatAers.  2 1 

from  tbis  digression  to  the  Ducks,  it  will  be  observed  that,  in  the 
latter,  a  varying  amount  of  chaoge  of  colour  in  the  old  feathers 
is  a  most  ordinary  concomitant  of  the  assumption  of  the  mature 
plumage  by  moult ;  and  the  formerly  disputed  fact,  therefore,  is 
thus  demonstrably  established,  that,  as  the  secretions  which  colour 
the  growing  feathers  also  tinge  those  which  are  about  to  be 
renewed,  a  circulation  {evidently  nutrimental ;  for  where  a  bird 
is  ailing  or  ill-fed,  the  consequences  soon  appear  in  their  dimin- 
ished lustre)  must,  consequently,  obtain  in  feathers,  even  to  the 
extreme  period  of  their  remaining  attached,  so  that  the  hypothesis 
is  unsupported  by  evidence  which  ascribes  the  moulting  of  a  bird 
to  the  same  cause  which  has  been  erroneously  supposed  to  bring 
about  the  fall  of  a  leaf;  namely,  that  the  pores  through  which  the 
fluids  circulate  become  gradually  obstructed,  and  that  it  conse- 
quently dies,  and  falls  off  "  (1.  c,  p.  262). 

Thus  Blyth,  in  predicating  that  old  feathers  about  to  fall,  in 
birds  undergoing  a  spring  molt,  share  the  secretions,  and  become 
changed  in  color  by  them,  of  the  growing  feathers  by  which  they 
are  surrounded,  goes  far  beyond  the  later  German  and  French 
writers  (presently  to  be  noticed),  who  claimed  that  old  feathers  in 
spring  become  freshened  and  recolored  to  form  the  breeding 
plumage. 

In  1839  the  well-known  American  naturalist,  Dr.  John  Bach- 
man,  contributed  a  notable  paper  on  the  subject  of  molt  and 
change  of  color  in  birds,'  written,  largely  in  reply  to  Yarrell,  Flem- 
ing, Ord,  and  other  earlier  writers  on  the  subject.'  While  not 
absolutely  denying  the  possibility  of  change  of  color  in  feathers, 
he  says  :  "  If  the  feathers  in  birds,  then,  which  have  been  long 
stationary  in  their  growth,  are  capable  of  receiving  a  new  set  of 
secretions,  and  of  assuming  opposite  colours,  we  must  seek  for 
some  new  law  of  nature  not  hitherto  discovered  "  (1.  c,  p.  210). 
His  memoir  abounds  with  valuable  observations  on  cage  birds 
and  on  fresh  specimens  taken  in  South  Carolina  in  the  spring  for 
the  express  purpose  of  determining  what  species  do  and  what  do 
not  acquire  the  breeding  dress  by  a  spring  molt ;  from  which  it 
appears  that  most  of  our  Sparrows,  Wrens  and  Warblers,  so  far 

'ObKTVilkiiiicnilheClianinofColoutin  Birds  Ind  Mammali.    Tians.  Am.  Phfl.  Sw^,  VI. 
18TO,  pp.  197-Z39. 
*  Bachmu'e  paper  wu  appu-cnily  written  before  he  had  leen  the  anicle  by  Blyth.  noticRl 
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as  observed,  and  some  of  the  Thrashes,  and  various  species  of 
Gulls,  Ducks,  Plovers  and  Sandpipers,  undergo  a  spring  molt.' 
It  also  appears  that  Orioles  (lelerus  galbula  and  I.  spurius).  Painted 
Buntings,  and  some  other  species,  acquire  changes  ot  color  when 
kept  as  cage  birds  only  at  the  season  of  molt. 

Yet  change  of  color  in  feathers  without  molting  has  been  inde- 
pendently affirmed,  and  even  advocated  with  great  earnestness,  by 
many  writers  during  the  last  half  century,  the  writings  of  only  a 
few  of  which  can  be  noticed  in  the  present  historical  review  of 
the  subject.  Dr.  C.  W.  L.  Gloger  makes  the  claim  that  Audubon 
was  the  tirst  to  confess  belief  in  a  change  of  color  without  molt,' 
basing  the  claim  on  the  following  passage  in  Volume  IV,  p.  313, 
of  the  '  Ornithological  Biography  : '  "  Since  I  began  to  study  the 
habits  of  Gulls,"  says  Audubon,  "and  observe  their  changes  of 
plumage,  whether  at  the  approach  of  the  love  season,  or  in 
autumn,  I  have  thought  that  the  dark  tint  of  their  hoods  was  in 
the  first  instance  caused  by  the  extremities  of  the  feathers  then 
gradually  changing  from  white  to  black  or  brown,  without  the 
actual  renewal  of  the  feathers  themselves,  as  happens  in  some 
species  of  land  birds."  Several  long  quotations  are  also  made 
from  Audubon's  account  of  the  Black-headed  Gull  (1.  c,  pp.  120- 
iz3),leading  to  the  inference  that  Audubon  believed  the  breeding 
dress  was  acquired  by  change  of  color  without  molt;  but  Audubon 
does  not  so  state,  much  less  does  he  offer  any  proof  that  such  is  the 
case.  Yet  Gloger  makes  these  quotations  the  basis  of  a  long  dis- 
quisition on  '  Umfarbung  ohne  Mauser.'  Although  Audubon's 
work  was  not  published,  says  Gloger,  until  1S38,  his  studies  of 
Gulls  date  much  earlier,  and  therefore  some  forty  years  before 
the  revival  of  the  doctrine  by  Schlegel  and  others,  in  1852,  as 
presently  to  be  noticed.  In  passing,  however,  it  may  be 
observed  that  these  statements  of  Audubon's — a  mere  opinion  or 
belief — furnish  a  fair  sample  of  the  'evidence'  offered  by  Gloger 
and  others  for  a  change  of  color  without  molt. 

The  papers  of  Yarrell  and  Blyth  seem  not  to  have  been  known 
to  the  German  and  other  continental  writers,  who,  from  1853  to 

"•Au^bonalideTcnie'stkenner'dK  Amichivon'Umfiibung  ohm:  MauKr.'  Joum.  fu. 
Otn.,  II,  iSs4.  PP-  3=S-334- 
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1856,  published  so  much  on  the  subject  in  '  Naumannia'  and  the 
'journal  fUr  Omithologie.'  The  theory  started  afresh  with  Her- 
mann Schlegel's  address  before  the  Altenbtirg  Congress  of  Natu- 
ralists, held  July  6,  1852.'  In  this  paper  Schlegel  formulates 
various  rules  or  laws  respecting  the  season,  manner,  degrees  and 
methods  of  molt,  and  the  changes  of  color  without  molt,  which 
are  followed  by  a  somewhat  detailed  account  of  the  observations 
on  which  they  purport  to  be  based.  Some  of  his  '  laws '  prove 
to  have  been  well  founded,  while  others  were  based  on  faulty 
observations,  as  was  soon  made  known  by  various  commentators 
on  Schlegel's  paper.  He  was  not,  however,  the  first,  as  he  sup- 
posed himself  to  be,'  to  formally  announce  that  in  many  species 
the  distinctive  coloration  of  the  breeding  plumage  may  be  acquired 
by  the  shedding  of  the  edges  of  the  feathers  of  the  winter  plu- 
mage. Among  other  things,  he  affirmed  that  after  feathers  had 
reached  their  full  maturity,  they  may,  after  a  longer  or  shorter 
period  of  rest,  by  a  fresh  influx  of  secretion  ('Saft ')  be  made  new, 
even  to  the  restoration  of  their  ragged  edges  by  the  formation  of 
new  barbs  and  new  barbules.  The  color,  he  distinctly  states,  passes 
into  the  feathers,  as  well  as  into  the  bill,  the  feet,  and  the  naked 
parts  of  the  skin,  and  that  it  is  by  this  process  only,  and  not  by 
molting,  that  the  breeding  dress  in  most  birds  is  acquired."  The 
process  of  color  change,  he  asserts,  proceeds  in  many  cases  from 
the  root  of  the  feather  outward,  as  when  white,  yellow  or  brown 
feathers  change  to  black,  etc. 

We  naturally  turn  to  the  observations  on  which  such  startling 
announcements  rest.  And  what  do  we  find?  The  results  of 
microscopical  examinations  and  systematic  study  of  living  birds.' 
Nothing  of  the  sort ;  merely  off-hand  assertions  based  mainly  on 
the  inspection  of  museum  specimens.  He  takes  up  in  system- 
atic order  the  leading  groups  of  birds,  beginning  with  the  Vul- 
tures and  ending  with  the  Ducks  and  other  water-birds,  and  states 
how  they  acquire  their  breeding  plumage.     For  example,  to  give 

>  SntdKbiaboi  an  die  un  6.  Juliui  iSja  lu  Alleobutg  vernmmelKn  NBIurionchcr.      Nau- 
AajtniaL,  II,  HeFI  3,  1859,  pp.  19-49- 
*S«E.  vaiiHo<u)^i,R)Ka,  II,  iS46,p.i)q!  Naumannii,  1853,  pp.  &4-78J  Joum.  fUr  Om., 

III.  igss-p-'ii:iv,  1856.  p.  1J9. 
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Schnibel,  den  FSucn  und  ckn  niicbMcn  Thcilen  d«  Haul  tlaiilindcl).    Dunb  dioen  Pnicis 
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a  free  translation:  " Catharisles  papa.  The  young  bird,  as  is 
known,  is  grayish  brown-black.  In  this  species  the  beautiful  gray- 
yellow  and  the  other  colors  of  the  old  bird  arise  through  change 
of  color  without  molting.  At  this  time  appear  the  bright  colors 
of  the  naked  parts  "  (I.  c,  p.  34). 

Again  he  says:  "The  origin  of  the  breeding  dress  through 
color  change  (Verfarbung)  I  have  observed  in  many  species  of 
the  genus  Icterus.  In  the  following  was  this  appearance  espe- 
cially striking.  /.;/.  icterocephalus  is  yellow-gray  when  young  with 
a  yellow  throat,  black  with  a  yellow  neck  and  bead  when  adult. 
In  specimens  In  transition  this  color  change  is  clearly  seen.  The 
black  head  and  back  of  Id.  baltimore  is  wholly  obtained  through 
the  change  of  color  in  the  feathers  without  molting.  let.  spurius 
is  yellowish  below  and  green  above  when  young,  but  changes  to 
black,  with  reddish  brown  lower  back,  shoulders  and  lower  belly. 
This  color  change  is  entirely  due  to  change  of  color  in  the  feath- 
ers without  molting,  the  black  appearing  first  at  the  base  of  the 
throat  feathers,  and  later,  like  the  reddish  brown,  spreads  over  the 
other  parts"  (I.  c,  p.  25). 

Again  :  "  In  the  species  of  Ceereba  the  change  in  color  without 
molting  from  the  greenish  dress  of  the  young  to  the  full  blue 
and  black  dress  of  the  adult  is  easily  seen."' 

This  is  a  sample  of  the  proof  offered  in  support  of  his  state- 
ment that  the  breeding  dress  in  most  birds  is  acquired  by  a  change 
of  color  in  the  plumage  without  molting  !  There  is  running  com- 
ment of  a  similar  character  respecting  several  hundred  species. 
The  above  is  doubtless  enough  to  show  its  utter  worthlessness. 
He  has  simply  looked  at  birds  in  transition  stages  of  plumage 
and  mistaken  the  intermediate  phases  as  proof  of  an  actual  change 
of  color  without  molt ;  whereas  by  means  of  large  series  of  speci- 
mens, as  in  the  cases  above  cited,  as  well  as  in  countless  others, 
the  change  from  one  phase  to  another  can  be  traced  through 
specimens  that  were  actually  molting  when  taken. 

A  few  months  later  Dr.  E.  F.  von  Homeyer  replied  at  length' 
to  Schlegel's  remarkable  paper,  premising  that  it  contained  much 

"IfuSef den  FHieo«(1i«FSV"vBgel ;  mil  Riitksichi  nuf  H,  Sthlegdj  ScndKhnitKn  nn  dk 
OrnirliologeD-VenamDiluiig  lu  Alunburg.    NaumaEiiiia^  Jahrgang  1S5J,  pp.  64-^A. 
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that  was  true  and  much  that  was  new,  but  that  he  had  important 
reasons  for  believing  that  not  all  that  was  new  was  true,  and  that 
not  all  that  was  true  was  new.'  Dr.  Homeyer  takes  up  Schlegel's 
ten  laws  or  propositions  seriatim,  commenting  on  each,  approving 
some,  qualifying  some  and  rejecting  others.  This  is  followed  by 
critical  comment  on  individual  species,  chiefly  European,  in  rebut- 
tal of  statements  by  Schlegel.  In  the  present  connection  we  are 
interested  mainly  in  Homeyer's  position  on  the  subject  of  change 
of  color  in  feathers  without  molting.  Such  changes  as  Herr 
Schlegel  claims,  as  from  white  to  black, etc.,  he  says  he  has  never  ob- 
served in  any  bird,  and  until  it  has  been  proved  to  take  place  in  some 
particular  species  he  shall  maintain  that  it  does  not  occur.  He 
recognizes  only  such  changes  as  are  due  to  the  wearing  off  of  the 
edges  of  the  feathers,  and  the  slight  changes  due  to  exposure  to 
light  and  atmospheric  influences.  He  then  proceeds  to  remark 
upon  many  of  the  commoner  birds  of  northern  Germany,  which 
he  has  carefully  studied  in  life,  with  special  reference  to  the  molt, 
correcting  many  of  Schlegel's  false  statements  in  regard  to  particu- 
lar species,  and  instancing  numerous  birds  which  acquire  their 
breeding  dress  by  a  spring  molt. 

Homeyer  concludes  his  paper  by  formulating  his  own  conclu- 
sion on  the  general  subject  of  molting  and  color  change  in  feath- 
ers. Respecting  the  rejuvenation  or  '  Nachwachsen '  of  the 
feathers,  he  says  that  no  growth  takes  place  that  is  not  uninter- 
ruptedly continuous  from  the  molt.  A  later  occurring  period  of 
growth  after  the  maturation  of  the  feather  is  beyond  imagination 
and  contrary  to  the  whole  course  of  nature.' 

Dr.  C.  W.  L.  Gloger  continues  to  believe  in  the  change  of  color 
and  in  the  regeneration  of  feathers  in  springwithout  molt.  In  one' 
of  his  several  papers  on  the  subject  he  says  that  many  birds  fail 
to  acquire  in  the  fall  the  full  colors  of  their  perfect  plumage,  the 
deficiency  being  supplied  in  the  spring  by  a  new  influx  of  nour- 
ishing secretion  and  pigment ! '     Not  only  this,  but  the  abraded 

I  ■■  Diodbe  enlhiill  atkrdingi  licl  RkhtiKet  und  viil  Neua  ;  [ndeuen  habc  ich  gewichligc 
Oiunde.  wcdcr  alia  Neue  lUr  richtig,  nuch  all«  Rkhlige  fiit  IWU  lu  hallen"  (].  c,  p.  «j), 

>  "  tin  Stillslud  Oder  tin  AbsUrbcn  Acs  Gcfiedcn  und  ciii  ipStei  cinliacnda  NichwichMen 
ifc  undenkbar,  und  mit  dem  ganzen  Wc4cn  der  Natui^Mwo  «  udctbU  keinen  S(UUt«nd  gibi — in 
grelblcn  Widcnpruchc^'  (p.  77). 

>  Zur  EikUnini  del  Vnt^rbung  d»  Gelieden.     loucn.  lUr  Dm.,  I.  1S53.  pp.  i68^i<. 
•"Das  hiennFcUeDdeirird  im  FrUhjihn  dutch  ncu  cii»nlEDd»  ZusIrSmen  enialinndcr 

SiLftc  und  farbenki  StoS^  nacbgcholli "  (p.  170), 
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edges  of  the  feathers  are  restored  by  a  renewal  of  the  lost  por- 
tions ! '  These  ideas  are  elaborated  at  length,  but  wholly  on 
hypothetical  grounds. 

Pastor  Chr.  L.  firehm  follows  with  a  paper"  in  the  same  journal 
which  forcibly  supplements  that  by  Homeyer  already  noticed,  and 
in  which  he  vigorously  attacks  Schlegel's  '  Verfarbungstheorie,' 
and  incidentally  exposes  the  erroneous  observations  of  Herr 
Leopold  Martin  on  the  change  of  color  in  the  Scoter,'  Brehm 
calls  attention  to  the  fact  that  the  spring  plumage  is  acquired  in 
many  birds  through  a  spring  molt.  He  considers  Schlegel's  belief 
that  an  old  feather  can  increase  its  size  and  build  out  its  broken 
edges  as  a  strange  assertion  ;  a  feather  being  like  a  leaf  of  a  tree 
in  that  when  once  grown  it  cannot  alter  its  size  or  form  by  the 
addition  of  new  substance.  Also,  he  says,  no  bird  can  pass  from 
the  plumage  of  the  young  into  that  of  the  adult  through  a  simple 
change  of  color  without  molting.  Such  a  change  he  declares  to 
be  simply  a  physical  impossibility ;  in  support  of  which  he  offers, 
not  speculation  and  theorizing,  but  facts  derived  from  direct 
observation  in  the  field  of  what  birds  actually  do. 

Later  Herr  Brehm  returns  to  the  subject  in  a  paper  on  the  rela- 
tionships of  the  Blue-throated  Warblers  (genus  Cyanecuia)  and 
their  molts.'  These  species  molt  in  northeast  Africa  in  February 
and  March,  by  which  process  they  acquire  their  breeding  dress, 
and  in  no  way  by  a  change  of  color  in  the  feathers  themselves 
("keineswegs  aber  durch  Verfarbung ").  When  the  new  feathers 
first  appear  they  are  dull  in  color,  lacking  the  brilliancy  of  tint 
they  acquire  later.  This  is  due  to  a  gray  border  which  soon  wears 
oft — a  color  chanjie  long  known  to  him — giving  place  to  the  lustre 
and  brilliancy  of  the  perfect  breeding  dress, 

Brehm  later  writes  of  the  changes  of  plumage  in  the  Terns,' 
based  on  a  large  series  of  specimens  collected  by  his  son  Alfred 

"f." 

A'ciiedicjilngcren  vunlihrngcnannln  cntu  Htitalklek' 

Meinung  uber  die  Verfarbung  de<  GeSeden.    Joum.  fUr  Gnu,  r,''i8s,^, 

o  [OiJrmia  nign,].    Joum.  fiir 
wm.,  j>  rost,  p.  «». 
•ZurSippedei  Bluukehkhen  (0'a»«Hii)und  deten  MnuKt.    Jouni.  fUr  Orn.,  11,  .Bs^. 

''"'■^I^Sbung  und  Federwechjel  der  eun>p>ii><.liep  SeeKh»aLbeii.    Joum.  fUr  Om.,  II,  .854, 
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in  Africa.  He  traces  the  changes  from  the  first  or  nestling  plu- 
mage to  the  adult,  showing  how  and  when  the  various  stages  are 
acquired,  and  that  each  stage  or  change  of  plumage  is  due  to 
molting  and  never  to  color  change  in  the  feathers  themselves. 
After  a  review  of  the  facts  in  the  case,  as  shown  by  his  specimens, 
he  states  that  there  is  no  room  for  doubt  that  Schlegel's  '  VerfSr- 
bungstheorie '  is  entirely  groundless. 

Another  contemporaneous  contributor  to  this  lively  discussion 
is  A.  Hessler,  who  writes  on  the  changes  of  color  in  various  tropi- 
cal and  other  Finches,'  as  observed  by  him  for  many  years  in 
confinement,  in  opposition  to  Dr.  Schlegel's  theory  that  the  full 
breeding  dress  of  the  males  is  due  partly  to  a  change  in  the  form — 
through  a  later  aftergrowth  ( Nachwacbsen) — and  partly  to  a 
change  of  color  in  the  feather  itself  without  molting.  While  in 
these  birds  (he  color  may  be  heightened  by  the  well-known  pro- 
cess of  the  wearing  off  of  the  edges  of  the  feathers,  the  long  tail 
feathers  of  certain  of  the  species  can  be  produced  only  by  molting. 

Herr  Bock  writes  of  the  changes  of  plumage  in  the  Ducks  and 
Loons,  with  particular  reference  to  the  Scoter,'  in  correction  of 
Herr  Martin,  and  against  Schlegel's  theory.  He  had  had  before 
him  large  numbers  of  specimens  taken  in  spring  in  which  the 
fresh  new  feathers  were  coming  in  en  masse  without  meeting  with 
a  single  example  showing  color  change  in  progress  without  molt. 

Of  special  interest  in  this  connection  is  a  paper  by  Herr  H.  Gatke,' 
in  which  he  claims  to  substantiate  Schlegel's  theory  bynumberless 
direct  observations  from  nature,  and  in  which  he  here  sets 
forth  all  the  wonderful  things  one  finds  in  his  chapter  on  '  Farben- 
wechsel  der  Vflgel  durch  Umfarbung  ohne  Mauser'  in  his  'Die 
Vogelwarte  Helgoland,"  published  in  189a.  Although  he  speaks 
in  praise  of  Schlegel's  paper  in  general,  he  differs  from  many  of 
his  conclusions,  considering  it  as  incomprehensible  that  Schlegel 
should  attribute  the  change  of  color  of  the  Snowbunting  and 
some  other  species  in  spring  to  'Verfarben,'  instead  of  to  the 
wearing  away  of  the  edges  of  the  feathers.  This  method  of  change, 


Hlerv«chKl  bud  PiifbaifiBdcruiic  bci  rroiHsclien  und  subtrofuchen  nnkco-ArtCD.    Ibid-^ 

tS-rBj. 

ie  Mauler  ton  Piaiyftu  ninr  XOidtmia  nigTa\.     16id.tW.  309-311. 

Iniie  EkobachtungcD  ilberTubenwecbKl  durch   UmAirbuiiE  abne  Mauser.    Hid.,  pp. 

K  £DgUih  creuluion,  p|k  149-164. 
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however,  in  Herr  GHtke's  opinion,  is  exceptional.  In  the  case  of 
Motacilla  lugitMs,oi  which  he  had  had  in  hand  hundreds  of  speci- 
mens in  all  stages  of  change  from  the  winter  to  the  breeding  dress, 
he  had  never  been  able  to  find  a  new  or  half-grown  incoming 
feather,  the  change  being  entirely  due  to  color  change  without 
molting.  Indeed,  not  only  is  there  change  of  color  in  the  old 
feathers,  but  a  change  of  texture  and  form  as  well !  Many  of  the 
back  feathers  become  softer,  weaker  and  more  silky  looking,  and, 
what  is  more  surprising,  he  says,  the  feathers  become  again  whole- 
edged — that  is,  the  barbs  which  had  become  more  or  less  broken 
at  the  tip  are  agnin  restored,  so  that  the  feather  presents  a  regular 
unbroken  border  similar  to  that  of  a  newly-grown  feather  in  the 
fall.'  This  restoration  extends  also  to  the  posterior  wing  feathers 
and  wing-covens.  He  says  he  was  very  much  surprised  to  see 
this,  but  would  not,  with  Schlegel,  call  it  an  aftergrowth  ('  Nach- 
waschen ').  He  also  believes  the  barbs  undergo  a  sort  of  scaling  off 
process  by  which  some  parts  become  weaker  and  thinner  or  more 
silky,  while,  through  the  removal  of  the  outer  surface  ('  Haut  oder 
Schale'),  the  color  of  the  summer  dress,  which  has  been  thus 
concealed  during  the  winter,  becomes  perfectly  exposed.' 

He  states  further  that  he  has  found  that  changes  in  the  external 
appearance  of  birds  occur  in  many  different  ways,  not  only  in 
different  genera  or  species,  but  on  different  parts  of  the  body  of 
the  same  individual  bird.  He  cites  in  illustration  different 
examples  of  Motneilla  luguhris  and  Anihus  littoralis. 

But  in  the  case  of  Ckaradrius  auratus,  he  says,  Herr  Schlegel 
is  again  wholly  in  error,  for,  instead  of  changing  color  without 
molting,  they  get  their  black  breasts  and  yellow-spotted  backs 
through  change  of  feathers.  Kut  while  he  had  found  in  spring 
these  birds  having  on  the  breast  and  back  the  old  bleached 
feathers  of  the  winter  plumage  mixed  with  the  more  or  less  grown 
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new  feathers  of  the  incoming  summer  dress,  with  no  feathers 
showing  change  of  color,  he  still  believes  that  the  feathers  of  the 
throat  and  sides  of  the  head  acquire  their  black  color  through  an 
actual  change  of  color  without  molting !  In  regard  to  Podiceps 
minor,  and  as  he  believes,  in  regard  to  many  Other  genera,  he  finds 
Schlegel  likewise  in  error,  as  he  had  had  fresh  spring  specimens 
which  were  thickly  clothed  with  still  growing  feathers.  But  in  fhe 
case  of  L-irusmiautus,oat\\t  other  hand,  he  had  found  the  change 
from  the  winter  to  the  summer  dress  due  entirely  to  color  change 
without  molting.  At  first  he  could  not  believe  it  possible  that  the 
pure  white  feathers  of  the  head  could  through  simple  change  of 
color  become  deep  black,  but  later  he  had  the  good  fortune  to 
receive  specimens  that  completely  disclosed  the  secret :  in  one  the 
head  was  already  black;  the  others  showed  the  change  just  be- 
ginning. His  account  of  how  the  change  occurs  deserves  to  be 
here  given  in  his  own  words  as  one  of  the  curiosities  of  ornithologi- 
cal literature."  To  summarize,  he  says,  in  effect,  that  the  winter, 
white  and  gray  head  of  Larus  minutus  changes  to  the  black  head 
of  the  summer  dress  wholly  by  a  change  of  color  in  the  feathers 
themselves  without  molting.  The  change  begins  in  January,  when 
there  are  already  gray  feathers  on  the  hind  head.  These  darken, 
simultaneously  and  little  by  little,  becoming  first  dark  gray,  dark- 
est along  the  shaft,  and  later  clear  black.  At  the  same  time  the 
darkening  extends  forward  on  to  the  front  of  the  head.  Scat- 
tered feathers  are  at  first  blackish  only  along  the  apical  half  of  the 
shaft,  from  which  the  color  extends  till  the  whole  front  half  of 
the  feather  is  gray;  which  then,  little  by  little,  turns  to  black,  the 
edges  of  the  feather  changing  last.  But  Ihe  change  from  the  clear 
white  feathers  of  the  lower  side  of  the  head  and  throat  proceeds 
differently,  becoming  black  at  once  without  passing  through  gray; 

■  "Der  imWintcr  wcn>  und  hel^rau  RefMxc  Kopf von  LaT-i  min-in  venrandeli  uch  dutch 
Um/Utbin,  otw  MiLttw,  in  den  reinK^hwamn  do  RDoimerklcidn.  Die  Ummriiung  beginnt 
•chDDin  Janiui,  und  iw*t  an  dEU,  beniii  gnu  fclijrtitcn  Federn  des  HinteritopfH  lucnl. 
Diewlbcn  mdunkeln  ikh.  gleichieiiiE  briKhniicnd,  nach  und  nach  allc ;  lie  wenlen  luent 

Scheiiel  ertii«k<  Jch  das  Dunkelwerdtu  lu  gleicher  Zclt  auf  den  wciuen  Vonlerk™f.  Zer- 
Btreule  Fedem  deuetbeu  warden  AnfaiUf»  flur  an  dcT  Spitxenhalfka  det  Schafiea  ichwanKch- 

nacli  und  naehi,  und  wird  Kodann  vc^Uig  Bcliwan:  am  Binieueii  an  den  SekteUiiadern  der 
Fedem.— Gam  anden  geht  aber  die  Umfarbuiu  der  rein  wduen  Pedem  an  der  Unlendte  d» 
Knpres  und  der  Kehle  vor  lich.  An  dlelel.  Tlleilen  Inil  virnXKYn-gUith.  ^Of  einem  Uibrr- 
taned-rtk  Cram,  die  idn  ichwini:  Farbe  auft  und  rwar  an  den  .Sf,l.r«  der  Fedem  luenl.  al< 
K^nz  leiner  Saum.      Die«r|iehl  InM   in  ein  tlalbmandfiirmigcf  Cndflechchen  liber,  welchei. 

3^  Wi. 
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the  black  begins  at  the  tip  of  the  feather  first,  as  a  lunate  tenninal 
spot,  which  extends  gradually  towards  the  root  of  the  feather, 
until  the  whole  feather  becomes  blactc.  The  change  begins  at 
the  lower  border  of  the  hood  and  extends  upward  toward  the 
bill  till  the  change  is  completed,  the  chin  feathers  being  the  last 
to  turn  blacii. 

With  our  present  knowledge  that  the  change  of  color  is  produced 
by  a  spring  nnolt,  and  that  not  only  the  feathers  of  the  hood  are 
molted  in  spring,  but  also  the  whole  clothing  plumage,  such  a 
description  as  the  above  seems  simply  incomprehensible.  It  cer- 
tainly indicates  the  untrustworthy  character  of  Herr  Giitke's 
investigations  where  even  merely  a  simple  matter  of  observation,  or 
alleged  observation,  from  specimens  is  concerned,  to  say  nothing 
of  more  abstruse  matters,  where  much  is  necessarily  open  to 
uncertainty,  as  for  example,  the  varied  phenomena  of  bird 
migration. 

Giitke's  remarkable  paper  did  not  pass  unnoticed  by  other  in- 
vestigators, sharing  with  Schlegel's  much  unfavorable  criticism  at 
the  hands  of  several  subsequent  contributors  to  the  discussion. 
Dr.  Eugen  von  Homeyer  returns  to  the  subject'  in  the  January, 
185s,  issue  of  the  'Journal  fUr  Omithologie."  The  same  volume 
also  contains  a  very  important  paper  by  W.  Meves'  on  color 
changes  in  birds  through  and  without  molting,  in  which  he  gives 
the  results  of  his  investigations  on  the  changes  of  color  in  Swedish 
birds,  with  special  reference  to  Schlegel's  theories  upon  the  subject. 
He  considers  first  the  general  question  of  molt,  and  then  that  of 
color  change  without  molt,  and  finally,  in  a  supplemental  note, 
expresses  his  dissent  to  some  of  GStke's  remarkable  statements. 

Meves  recognizes  :  1.  A  single  complete  molt — the  fall  molt, 
common  to  all  birds  towards  autumn,  whereby  all  of  the  wing  and 
tail  feathers,  as  well  as  all  of  the  clothing  feathers,  are  renewed. 
Under  this  heading  he  gives  a  list  of  the  genera  and  species  which 
have  only  this  single  complete  annual  molt.  This  table  includes 
nearly  all  of  the  Fringillidie,  the  Alaudidfe,Corvid£e,  Kinglets, Wrens, 
Titmice,  Nuthatches,  Swallows,  Shrikes,  Woodpeckers,  Cuckoos, 

■  Kin  rcinera  Won  fiber  iJuAutfarben.  Joum.  fiirOm..  Ill,  rSsj.  pp.  >i]-ii7.  S«  al», 
njtb«dit  Farbcnv.randtning  ler  yOp;i'dlirl;h  undohne  Miiii»r.  Hid..  111.  1855.  PP.  ijo- 
KorhBiidl.,  i8s<,  No,  8. 
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Swifts,  Birds  of  Prey,  Pigeons,  Herons,  Rails  and  Gallinules,  some 
Grouse,  some  Ducks,  and  some  Grallse.  Among  the  song  birds 
not  already  named  are  roany  species  of  the  genera  Sylvia,  Saxi- 
eola  and  Musdcapa,  while  some  of  their  congeners'  fall  into  the 
next  category,  namely : 

2,  A 'double,' second,  or  spring  molt.  This  is  distinguished 
as :  i^A)  complete,  including  all  or  nearly  all  of  the  clothing 
feathers,  and  sometimes  the  last  four  wing  feathers  and  the  two 
middle  tail  feathers;  and  {E)  partial;  that  is,  only  some  of  the 
feathers  of  the  head  and  neck. 

As  this  table  has  special  bearing  on  what  has  been  quoted  above 
from  Schlegel,  Martin  and  Gietke,  1  transcribe  in  full  the  list, 
given  under  2,  A,  of  the  birds  that  he  has  found  to  molt  in 
spring. 


Anthi. 

Coradas  ^arnilus. 

Lestrides. 

Motacilla:. 

Merops  apiaster. 

ProcelUriBB. 

SaiicotH  rubet™. 

Colymbus  niloc:ula 

Sylvia  nisorU. 

Italaropodes. 

To4ni. 

Sylvia  cinerea. 

Kxmatopui. 

I.im<»«. 

Sylvia  cumica. 

Charadrii. 

Sirepsilas. 

Uri«. 

Stern.'. 

Mormon. 

Musdcapa  alricapilta. 

I.ari. 

Alcre. 

Under  2,  B,  or  in  the  division  having  only  a  partial  spring 
moll,  he  places  Sylvia  sueeica,  Emberisa  nivalis,  E  lapponi^a  and 
Vanellus  cristatus,  and  also  a  large  number  of  young  males,  espe- 
cially Linne's  Passeres,  in  the  first  spring  following  their 
birth  year. 

3.  The  summer  molt,  after  the  pairing  season.  This  again 
is  divided  into  A,  complete,  and  B,  partial.  The  A  section  is 
restricted  almost  entirely  to  the  Anatidae,  which  molt  the  body 
feathers  and  sometimes  part  of  the  wing  and  tail  feathers,  by 
means  of  which  the  males  and  females  assume  a  more  or  less  simi- 
lar dress.  The  B  sectiim  includes  various  species  of  Grouse 
which  molt  the  feathers  of  the  head  and  neck. 

'  ll  mpwm  to  frcqiwQlly  happen  thai  cIcAdy  alii 


, ,  _.  , of  rlar^r/w  ptoper, 

Squalitrala.  etc.,  arquln    tbcir  breeding  dmt  by  a 

Sandpipcn  molt  in  ^pri 
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4,  A  threefold  ('  dreidoppelte ')  molt,  or  a  union  of  the  spring, 
summer  and  fall  molts.  This  is  also  divided  into  A  complete, 
as  in  Lagopus  alpina  and  L.  iubaipina,  and  B  partial,  as  in  the 
Grebes  and  Cormorants. 

In  addition  to  the  changes  of  plumage  produced  by  molt  and 
the  growth  of  new  feathers,  Meves  distinguishes  changes  of  color 
due  to  the  wearing  away  of  the  edges  of  the  feathers.  This  he 
has  found,  by  microscopical  examination,  is  produced  in  two 
ways — (1)  through  a  simple  falling  off  of  the  tips  of  the  barbs;  (a) 
through  a  falling  off  of  not  only  the  tips  of  the  barbs,  but  of  the 
barbules  as  well.  In  the  first  case  the  coloring  matter  in  the 
clothing  feathers  of  the  winter  plumage  which  have  while,  dark, 
or  colorless  edges,  is  found  in  the  barbules  and  barbs ;  in  the 
second  case  only  in  the  barbs.  These  fugaceous  tips  begin  to  fall 
gradually  soon  after  the  fall  molt,  but  only  in  spring  or  later  do 
they  wholly  disappear  and  reveal  the  previously  concealed  color 
in  its  full  beauty. 

In  order  to  show  the  very  different  structure  of  feathers  of  the 
winter  and  summer  plumage  in  some  birds  which  have  a  double 
molt,  he  gives  numerous  figures,  which  he  hopes  will  have  some 
influence  against  the  views  of  Schlegel  and  Others  who  believe 
that  one  plumage  can  be  transformed  into  another  without  molt. 

In  1856  Dr.  D.  Y.  Weinland  published  two  short  papers  on  the 
subject  of  change  of  color  in  feathers  without  molting.'  They 
are  of  interest  mainly  from  the  historic  point  of  view,  since  they 
contain  an  original  suggestion  that  later  met  with  some  favor.  He 
accepts  as  a  fact,  to  begin  with,  the  change  of  color  in  feathers 
claimed  by  Schlegel  and  his  followers,  and  considers  the  question, 
"  how  can  a  feather  change  its  color,  when  its  blood-vessels  and 
nerves  are  dried  and  dead,  as  is  the  case  with  every  feather  soon 
after  it  has  reached  its  full  growth  "(Proc.  Boston  Soc.  Nat.  Hist., 
VI>  P'  zi)-  He  refers  to  the  bleaching  of  specimens  in  museums, 
and  to  the  fact  that  some  birds,  as  the  Merganser  {Afergus  mer- 
ganser), soon  lose  after  death  the  rosy  tinge  which  in  life  pervades 
the  plumage  of  the  breast.  He  states  that  on  examining  a  feather 
thus  colored,   taken   from   a   freshly-killed   bird,  under   a  high 

'  Zur  V.rf arbiing  dcr  VogeHHtr  ohm  MauHrung,     loum,  fUr  Orn,.  IV,  1856,  pp.  iij.tT?. 

The  Caute  of  ihc  chann  nf  C^Lor  In  ihc  feaihin  nf  Birdi.  and  in  ihc  hain  uF  Mammalia. 

and  thr  manner  in  which  lhi<  chanw  is  cHctWd,     Pr.«.  B.hiot'  Sw.  Nfll,  Hi.t..  VI.  lBs6-59, 
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power  of  the  microscope,  he  "  found  all  the   pinnulje  filled  in 

spots  with  lacunes  of  a  reddish  fluid,  which seemed  to  be  of 

an  oily  character."  Some  weeks  afterwards  the  same  feathers,  hav- 
ing been  exposed  to  light,  had  become  nearly  white,  and  "  instead 
of  the  reddish  lacunes,  only  air-bubbles,  which  it  is  known  produce 
a  white  color,"  were  found.  The  evaporation  of  this  reddish 
fluid,  and  its  replacement  with  air-bubbles,  he  concluded  pro- 
duced the  change  of  color.  After  rejecting  as  "  un physiological  " 
the  well-known  fact  that  change  of  color  is  often  produced  by 
the  wearing  away  of  the  edges  of  the  feathers,  he  proceeds  to 
formulate  the  following  hypothesis,  to  account  not  only  for  the 
change  of  color  in  birds  in  acquiring  the  breeding  dress,  but  also 
the  changing  to  white  in  winter  of  many  northern  mammals  and 
birds,  and  the  sudden  change  to  gray  or  white  of  the  hair  in  man 
and  the  mammalia,  or  the  feathers  in  birds  :  "  If  this  fluid  is 
an  oily  matter,  as  there  is  reason  to  suppose,  it  will  be  readily 
admitted,  physiologically,  that  it  may  be  furnished  by  the  organ- 
ism, by  imbibition  through  the  tissues,  in  consequence  of  a  cer- 
tain disposition  of  the  nerves  leading  to  the  skin,  (even  if  the 
vessels  and  the  nerve  in  the  feather  itself  should  be  dried,)  for  fat 
goes  through  all  tissues  without  resistance,  and  also  through  horn. 
Thus  the  fat  coloring  matter  nay  flow  into  the  feathers  during 
the  time  of  reproduction,  which  is  the  richest  season  in  every  living 
organism  ;  and  then  again,  from  want  of  food,  cold  temperature, 
weakness,  decrepitude,  or  from  strong  emotions  of  the  central 
nervous  system,  from  sudden  terror  or  grief, — the  same  coloring 
fat  may  be  called  back  to  furnish  the  suffering  organism  "  (1.  c, 
p.  36).  The  same  hypothesis  is  stated,  but  in  less  detail,  in  his 
paper  in  the  'Journal  fUr  Omithologie'  (I.e.),  which,  however, 
in  other  respects  is  a  quite  different  paper,  dealing  somewhat  at 
length  with  the  probable  or  supposed  influence  of  climate  upon 
seasonal  change  of  color  in  mammals  and  birds. 

As  will  be  seen  later,  the  idea  underlying  Weinland's  hypothesis 
was  subsequently  elaborated  in  great  detail  as  an  original  theory 
by  Victor  Fatio. 

In  1863  N.  Severtzof  published  a  paper  which,  from  its  title,' 
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one  would  naturally  expect  to  contain  most  important  informa- 
tion. It  proves,  however,  quite  otherwise,  consisting  of  hypo- 
thetical explanations  of  well-known  phenomena.  He  makes  few 
direct  references  to  the  literature  of  the  subject,  beyond  an  allu- 
sion in  general  terms  to  Schlegel,  whom  he  calls  the  first  discov- 
erer of  '  Verfarbung.'  He  states,  however,  that  so  far  as  he  had 
read,  no  one  had  previously  made  use  of  the  microscope  in  such 
investigations' — an  omission  he  proposes  to  supply.  He  bases 
his  investigations  primarily  on  a  series  of  spring  specimens  of 
Vanellus  gregarius  {=Chetlusiii  gregarid)  taken  on  the  Ural 
River.  This  series  consisted  of  birds  in  various  stages  of  transi- 
tion from  the  winter  to  the  breeding  plumage,  which  seemed  to 
him  to  '  point  to  '  color  change  in  the  old  feathers.  Examination 
under  the  microscope  of  a  much  variegated  specimen,  taken  in 
April,  and  showing  every  stage  of  color  change,  convinced  him 
that  '  Verfarbung  '  was  indeed  an  actual  fact,  although  in  the 
feather  itself  no  vital  process  was  taking  place,  the  phenomenon 
being  purely  physical,  and  such  as  may  occur  even  in  a  dead 
feather  so  long  as  it  is  attached  to  the  skin,  or  indeed  in  a  stuffed 
cabinet  specimen.*  This  physical  process  is  simply  endosmosis.' 
The  modus  operandi  of  the  process  is  thus  explained.  He  con- 
ceives first  the  existence  of  a  coloring  fluid,  which  enters  the 
feather  from  the  body.  From  the  general  context  it  would  seem 
that  he  supposes  the  fluid  to  be  part  of  the  natural  juices  of  the 
body,  but  near  the  close  of  the  paper  (as  will  be  noticed  later) 
he  states  that  the  pigment  is  set  free  from  the  blood,  but  in  what 
way  it  becomes  separated  he  fails  to  clearly  state.  At  all  events, 
under  his  hypothesis  there  is  a  supply  of  this  colored  secretion 
somewhere  in  the  tissues  of  the  body  at  the  base  of  the  feather, 
and  this  colored  fluid,  at  the  time  when  the  dry  dead  feathers 
('  die  schon  trockene  und  abgestorbene  Feder ')  of  the  autumn 
plumage  are  to  be  transformed  into  the  fresh  brightly  colored 
breeding  dress,  it  enters  by  endosmosis  through  the  base  of  the 
feather  and  ascends,  by  the  laws  of  capillarity,  between  the  walls 

''■lch'unlmuitn"dradb«°'ii'nler™.KoMik'KSDp''"o"rgat"ich,  An  die  VSrliSung 
wirklich  iutt6nd«,  dui  aber  in  der  Fedcr  iclbu  kein    Lcbcni-,  londim   cin   rein  phyllkat 

(ic  an  dcr  Haul  liaffel  f-im  jcdoch  nkht  unbcdingt  nSihig  in) "  (I.  c,  pp.  in.  319),  ' 

•  "Heine  Beobachioiigni  unfuxn  dni  Ailcn  vun  Vccfiirbung,  dcnen  dcrKlbc  phyiiichr 
Pncoi.  dia  Endomnfe,  III  Grunde  1«e>:  (0  nonnale  Fralillneiverfarbung  der  Leberden 
Vsgel  1  (i)  anonale  Suaneiretfiirbung  derHfbcn  ;  (1)  VcrTaibung  der  ludlcn  Bilgr.  Dioe 
dni  AncaderVerfitbunf  erkUreniich  geEenKitis''^(].  c.  p.  331). 
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of  the  quill  and  the  '  medulla,'  leachiDg  the  vanes  and  passing 
on  from  cell  to  cell  through  the  barbs  and  barbules  to  their  ex- 
tremities,' and  even  sometimes  exuding  from  theii  broken  tips. 
In  this  way  the  old  feather  is  rejuvenated,  taking  on  all  the  fresh- 
ness of  a  newly-grown  feather.'  As  this  Buid  dries  the  new  pig- 
ment is  deposited  in  successive  layers  on  the  cell  walls  within  the 
feather.  In  the  feathers  of  the  lower  body  the  drying  is  less 
complete  than  in  those  of  the  head  ;  in  the  former  this  coloring 
fluid  is  merely  concentrated  by  evaporation  to  about  the  consis- 
tency of  a  saturated  solution  of  gum.  The  drying  is  gradual, 
and  is  not  completed  till  the  process  of  color  change  is  fully 
ended.'  He  admits  that  it  is  not  quite  clear  to  him  how  in  mot- 
tled and  particolored  feathers  the  pigments  are  able  to  arrange 
themselves  so  as  to  form  the  different  patterns  of  color-marking, 
but  he  believes  it  is  due  to  bleaching  and  abrasion,  and  is  condi- 
tional upon  the  structural  differences  that  characterize  different 
parts  of  the  feather. 

In  regard  to  the  origin  of  this  color-bearing  fluid,  his  explana- 
tion is  brief  and  unsatisfactory.  He  reiterates  near  the  close  of 
his  paper  the  statement  that  the  color  change  in  a  feather  is  a 
purely  physical  and  not  a  vital  process.  But  in  the  skin,  which 
is  not  dead,  the  process  is  vital,  and  is  similar  in  character,  and 
only  differs  in  degree,  from  the  formation  of  new  feathers.  The 
pigments  set  loose  in  the  'blood  plasma'  are  in  some  way  separa- 
ted and  enter  the  feathers  in  the  manner  already  described.* 

■  "DieFSTbandcFIOMEkcit  dringlendotmotiKhdurchdic  Federbaui  und  iteigi.  nuch  den 
GiseucB  Aa  OpUUHUc.  iwiKhcn  den  Winden  dcr  Federrshn  und  det  McdurU  mu(" 
(le-.p  HJ). 

•  "  Unur  d«i  Mikrokop  i>l  noch  etwu  lu  Hhen,  ou  die  Richdfkell  mdner  Erktlninc 

Hnoi  Flale^fian^.  "l^'diK^Hm^wiuun^n  verunuhen '  die  Enchelnun^,  due  ™T»^ 
fftrbte  Feder  den  bJotKQ  Auge  vieder  eben  to  friich  encheint.  wie  eine  neugewactueoe " 

■'"'ffeK^OwBkeu  iTDckuel  im  GeReder  de*  Leibcs  m 


.  Auch  ill  dai  Khichiw«K  Tnxbnep  der  flrbenden 
^em  nicht  all  vollitilndigel  Trocknen  lu  venuhen, 
jfeneina  bii  lUcConiiiienieiner  geeiittiglai  Guni- 
r  im  Fnihjahr  ent  nu:li  ([isclilanenem  Verfirbiin(i- 
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t  abttirbl.  in  di4cr  SflftiuQun  cine  L^lwnKrtcheiniing,  dicKlbe  Encheinung,  weiche, 
n  «arlm#in  Grade,  aueh  bei  der  eigjendichea  Mauser  vorkommT.     Bel  eireoi  scbwJch' 
H  Gndel  AtiKheiduii^  Ton  I^menl  >UIt,welchei  wohl  im  Bliitptuma  aufgeliMt 
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That  he  is  here  grossly  in  error  from  a  physiological  standpoint 
need  not  be  urged.  His  statement  of  the  similarity  of  origin  of 
his  supposed  coloring  fluid,  which  enters  the  feather  by  a  "purely 
physical  process,"  with  the  formation  of  a  new  feather,  is  too 
obviously  absurd  for  serious  consideration. 

It  is  unnecessary  to  follow  his  elaborate  descriptions  of  the 
various  alleged  steps  in  the  process  of  color  change  in  the 
feathers  ;  suffice  it  to  say  that  they  are  as  detailed  and  similar  in 
character  to  those  given  by  Gatke  for  the  Sanderling  and  other 
species,  and  doubtless  have  scarcely  more  basis  in  fact.  As 
already  said,  his  investigations  are  based  primarily  on  Vanellus 
gregarius,  but  include  also  Limosa  rufa,  L.  melatiura,  Tringa 
subarquala,  T.  variabilis,  Numenius  arquata,  and  Fuligula  rufina — 
all  species  that  are  known  to  acquire  their  breeding  dress  by  a 
spring  molt.  In  the  genus  Limosa^  however,  the  spring  molt  is 
often  only  partial,  many  of  the  feathers  of  the  winter  dress  being 
retained,  while  others  are  replaced  by  new  ones. 

In  1866  Victor  Fatio  published  an  extended  memoir'  on  the 
structure  and  coloration  of  feathers,  reviewing  briefly  the  work  of 
previous  writers  in  the  light  of  his  own  investigations.  He  treats 
the  subject  under  five  headings,  as  follows:  1,  De  la  structure  des 
plumes  (pp.  251-261);  II.  Des  mues  r^elles  ou  par  renouvelle- 
ment  (pp.  261-265);  m^  Coloration  et  mue  ruptile  (pp.  265- 
282);  IV.  D^veloppments  paralleles  des  plumes  et  des  couleurs 
(pp.  282-298);  V,  De  la  decoloration  (pp.  298-305).  His  paper 
calls  for  notice  here  mainly  on  account  of  his  peculiar  views  on 
the  manner  in  which  changes  of  color  occur  in  feathers  without 
molt.  He  very  truly  says  at  the  outset  that  when  the  feather  has 
completed  its  growth  it  has  received  all  the  coloring  matter  it  can 
ever  obtain  from  the  body.  The  blood-vessels  then  become  ob- 
literated, the  creative  lymph  gradually  disappears,  the  inferior 
umbilicus  is  closed  by  an  operculum,  the  now  useless  sheath 
falls  away  in  little  flakes,  and  the  pulp  which  constituted 
the  life  of  the  feather  dries  up  from  the  summit  to  the  base. 
The  feather  having  completed  its  development  falls  into  a  state 
of  apparent   death,   receiving  nothing  more   directly  from   the 
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body."  Through  exposure  for  a  greater  or  less  length  of  time  to 
external  influences,  it  progressively  deteriorates,  and  later  falls, 
pushed  out  by  the  new  feather  which  comes  to  replace  it.  A 
feather  once  dry  receives  no  longer  any  blood  or  pigment  from 
the  body.' 

Vet  Fatio  admits  an  almost  constant  change  in  the  color  of  the 
mature  feathers,  and  it  is  of  interest  to  examine  what  he  says  of 
how  it  is  brought  about,  and  his  evidence  of  the  existence  of  such 
change.  The  changes,  he  says,  may  be  effected  gradually  with 
the  advance  of  autumn,  or,  with  the  approach  of  spring,  declare 
themselves  much  more  rapidly.  The  first,  he  says,  is  illustrated  in 
the  Starbng  and  in  some  Finches;  the  second,  frequently  so 
sudden,  is  seen  in  the  new  coloration  of  some  parts  of  the  plumage 
of  certain  birds,  as  in  the  hood  of  Larus  ridibundus!  And  here 
comes  to  light  again  the  old  case  published  by  Yarrell — already 
noticed  at  length  in  this  paper — which  seems  to  have  instigated 
Fatio's  whole  assumption  of  a  radical  and  rapid  change  of  color 
in  feathers.'  As  already  shown,  he  disagrees  radically  with  Schle- 
gel,  who,  he  says,  "n'emettait  qu'une  pure  hypoth&se"  when  he 
explained  the  change  of  color  at  the  approach  of  the  breeding 
season  by  a  renewal  of  life  in  the  feather,  with  the  transmission 
into  it  of  blood  and  pigment.  But  Fatio  appears  to  have  emitted 
an  equally  pure  hypothesis  to  account  for  supposed  changes  of 
color  in  feathers,  for  many  of  the  phenomena  he  attempts  to 
explain  are  purely  imaginary,  as  especially  those  in  Chapter  V, 
'l>e  la  decoloration.'  Believing  strongly  in  a  change  of  color  in 
feathers,  and  also  that  they  are  practically  dead  organs  capable  of 
receiving  nothing  from  the  body  after  they  have  matured,  he  con- 
ceived the  idea  that  fat,  derived  from  the  bird's  body,  penetrates 
thestructureof  the  feather  and  acts  as  asolventforthepigmcntcon- 

1^  pliu  cud  la  viiueaux  sanguLEi^  u  Bont  nhlhir^,  Lalymphc  crialricequiH  &ubbal£  encore 
<jueljiu*t  Icmps  a  diapani  petif  IT  jwcit,  I'Qmlnljc  inf^rieur  I'c^t  couvert  d'un  opeiculc.  la  falAe 
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tained  therein,  he  being  led  to  this  by  sundry  primitive  experiments 
of  his  of  soaking  feathers  in  oil.  Through  the  supposed  action  of 
fat,  moisture,  light,  heat  and  cold,  either  separately  or  variously 
combined,  he  attempts  to  account  for  a  wide  range  of  color 
changes,  either  real  or  imaginary,  but  mainly  the  latter.  Vet  he 
discards  Weinland's  hypothesis  of  the  passage  from  the  body  into 
the  feather  of  a  colored  fat  capable  of  tinting  the  feather,  and  also 
Scvertzof 's  supposition  of  an  extraneous  foreign  principle, '  I'ozon,* 
which  penetrates  the  feather  and  dissolves  in  it  the  pigment,  and 
which  then,  through  a  process  of  endosmosis,  colors  all  its  different 
parts.  Without  taking  space  here  to  refer  in  detail  to  his  experi- 
ments, explanations  and  arguments,  we  may  give  the  gist  of  his 
conclusions  in  the  following  extract:  "  Ainsi  done,  sous  I'influence, 
d'abord  d'une  humidity  tour  i  tour  absorb^e  et  ^vapor^e,  comme 
agent  d^veloppant  pr^parateur,  puis  de  la  graisse  du  corps  comme 
dissolvant,  puis  enfin  de  la  temperature  et  de  la  lumi^re  comme 
agents  facilitant  les  actions  chimiques,  la  plume  se  colore,  change 
ou  aiigmente  sa  coloration  "  (1.  c,  p.  279). 

The  action  of  humidity,  in  his  hypothesis,  plays  a  minor  but 
important  part  in  expanding  the  cortical  substance  of  the  feath- 
ers, the  chief  r61e  being  that  of  the  fats  from  the  body,  which  by 
some  means,  either  external  or  internal,  gain  access  to  the  pig- 
ment granules  and  dissolve  them,  so  that  the  coloring  matter  is, 
at  least  hypot helically,  held  for  the  most  part  in  solution,  subject 
to  extravasation,  to  transportation,  and  even  to  decoloration. 
As,  however,  his  treatment  of  the  subject  is  for  the  most  part  in 
generalities,  and  from  a  purely  hypothetical  basis,  and  as  his  illus- 
trations are  often  obviously  malapropos — changes  of  coloration 
well  known  to  be  brought  about  by  molt  being  cited  as  illustra- 
tion of  changes  of  color  without  molt — his  conclusions  seem 
scarcely  entitled  to  serious  consideration.  Nor  do  they  appear  to 
have  made  a  very  profound  impression  upon  the  literature  of  the 
subject,' 

Since  1866  little  has  appeared  on  the  subject  of  change  of  color 
in  feathers.  Although  the  erroneous  character  of  the  theories 
and  opinions  of  Schtegel,  Gioger,  and  GStke  was  soon  made  thor- 

I  Wc  do  noi  refer  here  to  his  earlier  chapttn,  which,  illhough  uintcd  with  hi>  hvpiHhcH* 
at  (he  Klulion  and  inptlorraation  oi  the  caloring  mailer  of   teaihen,  are,  (or  (he  time. 
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oughly  evident,  similar  beliefs  have  stitl  a  firm  lodgement  in  the 
minds  of  many  writers  of  the  present  day.  Not  only  has  Herr 
Gatke  republished  his  early  absurd  views  within  the  last  few  years, 
but  similar  notions  appear  to  have  arisen  independently  among 
those  who  have  perhaps  never  read  either  Schlegel's  or  Gatke's 
papers,  or  the  later  memoirs  of  Severtzof  and  Fatio. 

And  now  comes  the  exceedingly  unpleasant  duty  of  instancing 
a  few  modem  cases  of  belief  in  the  addition  of  pigment,  and  its 
free  movement,  in  old  feathers.  A  conspicuous  instance  is  of 
course  Mr,  Charles  A.  Keeler,'  who  believes  that  pigment "  travels 
through  the  various  branches  of  the  feather,  advancing  farthest 
and  most  rapidly  along  the  lines  of  least  resistance  and  accumu- 
lating in  masses  where  the  resistance  is  greatest,"  etc.  {J.  c,  p. 
159).  In  other  words,  the  inference  is  fairly  deducible  that  the 
feather  first  grows  and  is  then  decorated,  and  may  also  change 
color  by  "an  addition  of  pigment  without  moult." 

Mr.  F.  W.  Headley'  evidently  accepts  a  somewhat  similar 
view,  as  he  says:  "A  far  more  remarkable  cause  of  change  of 
colour  [than  the  shedding  of  the  tips  of  the  feathers]  is  the  entrance 
of  fresh  colouring  matter  into  the  feather,  which  cannot  there- 
fore be  an  entirely  dead  thing.  This  is  what  takes  place  when 
the  Blackheaded  Gull  puts  on  his  spring  head-dress,  the  colour, 
according  to  Gatke  [!  ],  appearing  first  at  the  edges  of  the  feath- 
ers and  gradually  extending  till  the  whole  is  dyed.  In  winter  the 
breast  of  the  Dunlin  is  almost  white,  in  spring  it  becomes  black, 
the  pigment  working  its  way  to  every  part  of  the  feathers  through 
channels  as  yet  undiscovered.  By  a  similar  process  the  head  of 
the  Little  Gull  changes  in  spring  from  white  with  a  dash  of  ashen- 
gray  to  black,"  etc.  (I.  c,  p.  160).'  To  show  how  little  Mr.  Head- 
ley  really  knows  of  the  subject  of  which  he  is  here  writing,  it  is 
sufhcient  to  say  that  these  and  all  the  other  species  he  mentions 
in   this  connection,  as  the  Knot,  Wood -sand  piper  and  Herring 


<  EroluiiDD  of  Ihe  Colon  of  Nonh  American  Land  Birda.    gvo.  Sin  Francitco,  1B93. 
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chapter  in  Ihe  book  ''\  In  ihil  relation  attention  il  called  to  Mr.  Chapma. 
pp.  1-8)  on  '  The  Changn  in  the  Plumage  in  Ihe  Dunlin  and  Sandpiper,'  u 
iliii  panicnlar  chapter  £  Mr.  GUke'*  book. 
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Gull,  are  birds  that  have  long  been  known  to  acquire  their 
breeding  dress  by  a  spring  molt.' 

It  is  even  more  surprising  to  find  men  of  the  scientific  standing 
of  Dr.  R.  Bowdler  Sharpe  asserting  that  the  striped  plumage  of 
the  young  Sparrow  Hawk  {Aceifiter  i/isus)  becomes  changed  to 
the  barred  plumage  of  the  adult  through  "a  gradual  change  in 
the  markings  of  the  feather,  and  not  by  an  actual  moult,'"  or  that 
young  Wagtails  (Motacilla  lugubris)  gain  their  first  full  spring 
plumage  by  a  molt,  while  the  old  birds  of  the  same  species  do  not 
molt  in  spring,  but  acquire  gradually  the  black  on  the  back  and 
throat  "without  loss  of  a  feather,"'  the  same  being  also  affirmed 
of  other  species  of  the  genus  Motacilla;  although  Meves  and 
various  other  writers  ascribe  to  these  birds  a  spring  molt,  through 
which  they  obtain  their  breeding  dress. 

Also  that  Mr.  W.  R,  Ogilvie-Grant  should  assert  that  the  female 
Red  Grouse  {Lagopus  scoticui)  acquires  its  summer  dress  mainly 
by  molt,  but  partly  by  a  change  in  the  spring  in  the  pattern  of  the 
markings  in  some  of  the  "  same  feathers  which  in  autumn  and 
winter  "  were  differently  marked  ;'  or,  as  he  more  fully  states  it ; 
"The  summer  flank  feathers  are  produced  in  two  ways,  either  by 
the  gradual  rearrangement  and  change  in  the  pigment  of  the 
autumn  feathers  or  by  moult.  In  some  birds  the  whole  of  the 
alteration  in  the  plumage  of  the  flanks  is  produced  by  change  of 
pattern  in  the  old  autumn  feathers,  in  others  the  change  is 
entirely  produced  by  moult,  while  sometimes  both  methods  are 
employed  by  the  same  individual.  In  the  former  case  the  first 
indication  of  the  coming  change  may  be  observed  in  the  begin- 
ning of  the  month  of  November,  or  even  earlier,  when  many  of 
the  flank  feathers  show  traces  of  an  irregular  buff  stripe  or  spot 
next  the  terminal  half  of  the  shaft.  As  the  bird  only  changes 
about  half  the  flank  feathers,  these  bufE  marks  are  only  to  be 
observed  on  such  as  are  destined  to  undergo  alteration  of  pattern, 
which,  roughly  speaking,  means  every  second  or  third  feather. 
The  buff  gradually  spreads  along  the  shaft,  then  becomes  con- 
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stricted  and  broken  up  into  patches,  which  gradually  spread  later- 
ally towards  the  margins  of  the  webs,  forming  wide  irregular  buff 
bands.  Meanwhile  the  interspaces  become  black,  and  the  rufous 
of  autumn  dies  out....  It  may  very  naturally  be  asked  why 
some  females  should  change  their  flank  feathers  by  moutt,  while 
others  are  enabled  to  go  through  the  much  less  exhaustive  process 
of  redecorating  their  old  autumn  feathers  and  making  them  serve 
the  purpose  of  new  summer  plumage.  This  is  a  diflicult  question 
to  answer,  but  it  seems  natural  to  suppose  that  the  more  vigorous 
birds  gain  their  summer  flank  feathers  by  moult,  while  nature  has 
enabled  the  weaker  individuals  to  obtain  the  necessary  protective 
nesting  plumage  by  a  more  gradual  and  less  exhaustive  process.'" 
In  view  of  what  is  known  of  the  growth  and  structure  of  feath- 
ers, and  of  the  character  and  nature  of  pigment,  such  suggestions 
as  the  above  are  simply  incomprehensible.  To  speak,  as  above, 
of  the  " redecoration  "  of  feathers,  through  the  "  rearrangement 
and  change  in  the  pigment,"  involving  both  change  of  color  and 
"change  of  pattern  "  in  the  markings,  is  to  imply  histological  con- 
ditions such  as  no  microscopist  in  studying  feather  structure  has 
yet  discovered ;  and  not  only  this,  but  such  a  reorganization  of 
the  internal  structure  of  a  practically  lifeless  organism  as  is  entirely 
opposed  to  the  known  conditions  of  the  case.*  On  the  other  hand 
a  more  reasonable  explanation  is  available.  Every  ornithologist 
of  experience  knows  that  in  birds  which  are  several  years  in 
acquiring  their  adult  plumage,  or  which  have  a  very  varied  and 
irregular  pattern  of  markings,  it  is  possible  to  find,  by  means  of  a 
good  series  of  specimens,  almost  every  imaginable  stage  and  com- 
bination of  markings,  and  such  a  connected  series  of  gradations, 
as  to  seem  to  prove  a  continuous  change  in  both  color  and  mark- 
ings from  the  younger  stages  to  the  adult  by  simply  change  of 
color  without  a  molt.  In  other  words,  a  given  molt  by  no  means 
affects  all  individuals  alike,  but  carries  some  to  a  considerably 
more  advanced  stage  in  the  series  of  changes  than  others ;  also, 
that  in  the  case  of  irregular  and  varied  patterns  of  color  markings, 

■  On  the  ChuiKS  of  PluDUBC  in  ihc  Red  GrouK  ILeeotui  icaliciu).    Annab  or  Scotiiih 
Nal.  Hilt.,  No.  11,  July,iS94.  pp.  iJ9-^4o.  p".  v  »nd  vi.  The  above  cilracl  ii  frmn  pg,  im-'37. 
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by  iheir  Slnunin '  (P.  Z.  S..  i8Si,  pp.  409-411,  pU.  ivii,  iviii>,  and  the  papcn  he  then  diet. 
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it  is  not  uncommon  to  find  in  one  and  the  same  individual,  feath- 
ers, so  far  as  their  markings  are  concerned,  which  represent 
phases  peculiar  to  several  distinct  molts.  Indeed,  it  was  just  such 
intermediate  stages,  combined  with  hasty  observation  and  faulty 
reasoning,  that  led  Schlegel,  half  a  century  ago,  to  announce 
that  nearly  all  birds  obtain  their  breeding  dress  simply  by  change 
of  color  in  the  feathers  without  molting,  and  later  misled  Severtzof , 
and  Fatio  to  the  construction  of  elaborate  theories  to  account  for 
imaginary  facts. 

If  one  will  take  a  good  series  of  specimens  in  molt  {unfortu- 
nately such  specimens  are  rare  in  collections'),  in  the  case  of  spe- 
cies which  are  alleged  to,  and  which  have  the  appearance  of, 
changing  color  without  molting,  it  will  be  found  that  the  parti- 
colored and  apparently  changing  feathers  have  this  api>earance 
when  they  first  break  from  the  sheath  in  which  they  are  formed, 
and  that  these  deceptive  feathers  have  not  necessarily  acquired 
their  peculiar  appearance  by  a  subsequent  and  quite  inconceivable 
change  in  the  amount,  arrangement  and  character  of  the  coloring 
matter. 

As  already  shown,  and  as  most  ornithologists  know,  many  birds 
do  undergo  great  change  of  color  without  molting ;  but  it  is  equally 
well  known  that  this  striking  change  in  color,  as  from  the  winter 
to  the  breeding  dress,  is  due  not  to  any  addition  of  pigment,  or  to 
any  marked  change  of  color  in  the  feathers,  but  simply  to  a  gradual 
wearing  off  of  the  hght  colored  edges  of  the  feathers  of  the  winter 
dress,  leaving,  as  the  breeding  season  approaches,  the  already 
existent  colors  of  the  breeding  dress  exposed.  Combined  with 
this  is  more  or  less  blanching  of  the  color  of  certain  parts.  Strik- 
ing illustrations  of  such  changes  are  afforded  by  the  Snow  Bunting 
(Plectropkenax  nivalis)^  the  Bobolink  {Do/icltonyx  oryzivoi-us),  and 
numerous  other  species  that  might  be  mentioned.  In  a  less  strik- 
ing degree  the  change  is  common  to  nearly  all  single-molting 
birds,  and  also  to  many  that  undergo  a  second  or  spring  molt,  in 
which  the  feathers  of  the  new  dress  are  at  first  more  or  less  dis- 

ne^  ol^en'^rovt'w'be  Ihe  rn«I  vijunble  aiid  inilruciWe  liix  can"be'obuin«l. 
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tinctly  skirted  with  a  fringe  or  superficial  wash  of  ash,  buff  or  olive, 
irhich  more  or  less  quickly  disappears,  often  by  the  double  process 
of  abrasion  and  fading.  Exposure  to  the  elements  and  friction 
also  produce  more  or  less  marked  change  in  color  where  there  is 
no  conspicuous  loss  of  tissue  from  the  border  of  the  feather. 
Generally  this  is  simply  an  obvious  loss  of  color  by  fading,  but  in 
some  instances  the  color  becomes  somewhat  heightened,  as  in  the 
case  of  some  browns  which  change  from  a  grayish  brown  to  a 
more  reddish  tint;  this  may  be  due  in  part  to  abrasion,  but  prob- 
ably somewhat  also  to  chemical  action  consequent  on  exposure. 
In  such  changes,  however,  there  is  no  transposition  of  pigment, 
nor  any  radical  modification  of  pattern — no  "redecoration,"  and 
no  transformation  of  white  feathers  into  black — but  merely  a 
slight  change  in  tone. 

It  is  noteworthy  that  while  many  writers  have  believed  in  and 
have  advocated  change  of  color  in  feathers,  of  even  themost  radical 
kind,  the  theories  as  to  the  causes  and  methods  of  the  change  are  as 
diverse  and  as  numerous  as  their  ingenious  inventors.  In  several 
instances  the  fat  of  the  body  has  been  presumed  to  be  the  vehicle 
of  the  colored  secretion  that  is  supposed  to  flow,  by  imbibition,  or 
capillarity,  or  by  some  unknown  process,  from  the  body  into  the 
feather  ;  in  one  case  (Fatio)  it  is  not  a  vehicle  for  the  transporta- 
tion of  pigment,  but  merely  a  solvent  for  the  pigment  granules 
already  in  the  feather  ;  in  another  case  a  '  secretion  '  (not  a  fat) 
flows  from  the  body  into  the  feather  and  spreads  by  endosmose 
to  its  remotest  cells,  depositing  in  layers  the  pigment  it  carries  till 
the  feather  is  duly  colored  (Severtzof).  How  the  supposed  secre- 
tion, which  mechanically  (not  physiologically)  acts  as  the  coloring 
agent  becomes  charged  with  its. burden  of  pigment  no  one  really 
attempts  to  explain  ;  yet  some  of  these  theory  builders  do  confess 
themselves  puzzled  to  understand  how  under  this  mechanical  or 
'purely  physical'  (Severtzof)  process  the  pigments  can  so  accu- 
rately assort  and  arrange  themselves  as  to  produce  the  color  pat- 
terns of  variegated  feathers. 

While  there  may  be  a  slight  basis  in  fact  for  some  of  these 
speculations,  if  there  really  is  such  a  thing  as  an  increase  in  the 
quantity,  and  any  radical  change  in  the  position,  of  the  pigment 
in  a  dead  feather,  it  is  still,  as  stated  by  Bachman  in  1859,  by 
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virtue  of  "some  new  law  of  nature  not  hitherto  discovered." 
Finally,  as  has  already  been  stated  in  substance,  the  inventors  of 
these  diverse  theories  have  assumed,  and  attempted  to  explain, 
conditions  that  in  nine  cases  out  of  ten  had  no  existence ;  namely, 
a  color  change,  demonstrably  due — normally  at  least — to  molt, 
which  they  have  supposed  must  happen  in  some  other  way. 

Supplemental  Note  on  the  Spiing  Molt  of  the  Bobo- 
link.— Since  the  foregoing  was  made  up  for  the  press  I  have  had 
opportunity,  through  the  kindness  of  Mr.  Thomas  Proctor  of 
Brooklyn,  of  examining  twenty-five  live  Bobolinks  {Dolichottyx 
oryzivorus)  in  the  bird  stores  of  that  city,  and  two  others  in  Mr. 
Proctor's  own  extensive  aviary.  The  examination  was  made  on  the 
14th  of  March,  and  the  molt  was  in  all  stages,  from  birds  showing 
only  here  and  there  the  tip  of  a  black  feather  on  the  breast,  to 
those  that  were  in  nearly  full  breeding  dress.  A  large  number 
were  in  the  highest  stage  of  the  molt,  pin-feathers  being  distinctly 
visible,  especially  among  the  wing-coverts  and  scapulars  and  inter- 
scapulars, even  when  the  birds  were  several  feet  distant.  Gener- 
ally the  black  appeared  in  patches  scattered  irregularly  through 
the  autumn  plumage ;  on  the  lower  parts,  where  the  change  was 
most  striking,  sometimes  the  blade  prevailed  and  sometimes  the 
olive  buff  tints  of  the  fall  dress.  In  short,  the  birds  ])resented  the 
same  conspicuously  pied  appearance  seen  during  the  molt  at  the  ■ 
end  of  the  breeding  season,  except  that  the  incoming  colors  were 
reversed,  the  black  now  replacing  the  autumn  dress  instead  of  the 
reverse. 

Of  course,  since  the  publication  of  Mr.  Chapman's  papers  '  On 
the  Changes  of  Plumage  in  the  Bobolink  '  (cited  antea,  p.  42, 
footnote  2),  there  has  been  little  reason  to  doubt  that  the  Bobolink 
acquired  its  breeding  dress  by  a  spring  molt ;  yet  as  his  conclu- 
sions were  based  on  the  examination  of  scanty  material,  and  as 
there  has  been  a  tendency  in  some  quarters  to  question  their 
correctness,  and  as  the  contrary  has  often  been  asserted  (see  the 
case  of  Ord,  antea,  p.  16),  it  seems  worth  while  to  record  in  this 
connection  the  overwhelming  proof  of  the  fact  I  am  now  fortu- 
nately able  to  adduce. 
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Article    IV.— NOTE    ON     MACROGEOMYS     CHERRIEI 
(ALLEN). 

By  J.  A.  Ali.en. 
Plate  I. 

In  December,  1893  (this  Butletin,  V,  p,  337)  I  described  as  new 
a  form  o(  Geotnys  from  Costa  Rica,  under  the  name  Geomys 
chtrriei,  the  description  being  based  on  a  single  immature  speci- 
men. The  species  was  redescribed  from  the  same  specimen  and 
the  skull  figured  by  Dr.  C.  Hart  Merriam  in  his  '  Monographic 
Revision  of  the  Pocket  Gophers '  (North  Am.  Fauna,  No.  8,  p. 
194,  PI.  XV,  Fig.  I,  Jan.,  1895),  under  the  name  Macrogeomys 
clurriei  (Allen).  Through  the  kindness  of  Seflor  Anastasio 
Alfaro,  Director  of  the  Costa  Rica  National  Museum,  I  have 
before  me  five  additional  specimens,  four  of  which  are  fully 
adult,  and  the  other  about  half  grown.  The  six  specimens  differ 
very  little  in  coloration,  all  being  dark  sooty  or  plumbeous  brown 
above  and  light,  soiled  grayish  white  below,  slightly  darker  or 
more  ashy  gray  over  the  pectoral  region,  the  line  of  demarkation 
between  the  upper  and  lower  surfaces  being  well  defined.  They 
all  possess  the  prominent  squarish  or  subtriangular  white  patch 
on  the  top  of  the  hedd  noted  in  the  type,  and  thought  possibly 
due  to  albinism.  It  proves,  however,  to  be  a  normal  and  striking 
feature  of  the  coloration.  As  regards  external  characters,  there 
is  nothing  further  to  add  to  the  original  description,  the  skins 
being  unfortunately  not  in  condition  to  admit  of  satisfactory 
measurement.  Seftor  Alfaro  (in  litt.  May  31,  1895)  says,  however, 
that  an  adult  male  measures  :  head  and  body,  230  mm. ;  tail,  90  ; 
total  length,  320.  In  the  adults  the  length  of  the  hind  foot 
averages  about  45  mm. 

An  adult  male  skull  measures  as  follows :  Total  length  (condyle 
to  front  base  of  incisors),  59  mm. ;  zygomatic  breadth,  39  ; 
greatest  breadth  across  squamosals,  33.5  ;  interorbital  breadth, 
10  ;  breadth  of  muzzle  at  root  of  zygoma,  13.5  ;  length  of  man- 
dible (without  incisors),  14  ;  greatest  breadth  of  mandible  at  the 
[4S] 
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angular  processes,  37.5  ;  length  of  upper  molar  series  (crown 
surface),  II.     Ratio  of  zygomatic  breadth  to  total  length,  66. 

From  Seflor  Alfaro  I  leam  that  all  of  these  specimens,  includ- 
ing the  type  of  the  species,  were  taken  on  his  father's  plantation 
'  Santa  Clara,'  in  the  small  town  of  Jimenez,  on  the  Atlantic 
slope,  at  an  altitude  of  only  700  feet  above  the  sea.  He  also  writes 
that  Geomys  heterodus  Peters,  which  he  describes  as  a  very  differ- 
ent animal  from  M.  cherriei,  is  found  only  at  an  elevation  of 
6000  to  7000  feet.  J*/",  ckerrieiii  very  abundant  about  Jimenez, 
and  very  destructive  to  the  coffee  plantations.  Seventy  were 
taken  in  a  single  month  on  his  father's  estate. 

The  Museum  is  indebted  to  Seflor  Alfaro  for  several  specimens 
of  this  interesting  species,  the  type  of  which  (Am.  Mus.  No. 
■VsW)  's  ^'so  "ow  ^^^  property  of  the  Museum. 

The  accompanying  figures  (PI.  I)  represent  the  skull  of  an  adult 
male  {Am.  Mus.  No.  VflVo*)i  natural  size.  The  specimen  was 
taken  at  Jimenez,  Costa  Rica,  in  May,  1895,  and  forms  one  of  the 
series  referred  to  above. 
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Article  V.— ON  MAMMALS  COLLECTED  IN  BEXAR 
COUNTY  AND  VICINITY,  TEXAS,  BY  MR.  H.  P. 
ATTWATER,  WITH  FIELD  NOTES  BY  THE  COL- 
LECTOR. 

By  J.  A.  Allen. 


The  Museum  has  recently  received  from  Mr.  H.  P.  Attwater, 
of  San  Antonio,  Texas,  about  400  specimens  of  mammals,  col- 
lected chiefly  in  the  vicinity  of  San  Antonio,  in  Bexar  County, 
but  including  many  from  Kerr  County.  The  specimens  repre- 
sent 37  species,  on  which  Mr.  Attwater  contributes  valuable  field 
notes,  and  also  important  information  on  10  other  species  found 
now  or  formerly  in  the  vicinity  of  San  Antonio.  These  are 
mainly  the  larger  Carnivores  and  the  larger  game  animals,  as  the 
Deer,  Bison,  etc.,  which  are  all  now  rapidly  disappearing  from 
the  State.  It  hence  becomes  desirable  to  place  on  record  the 
notes  on  their  former  status  contributed  by  Mr.  Attwater. 

I  am  also  indebted  to  Mr.  Attwater  for  the  following  sketch  of 
the  topographic  and  other  features  of  the  region,  and  for  inter- 
esting notes  on  the  effect  upon  animal  and  plant  life  of  the 
severe  and  long-continued  droughts  that  periodically  visit  this 
portion  of  Texas. 

Character  of  the  Region. — Bexar  County  is  on  the  line  of 
junction  of  two  regions  of  diverse  topographic  character,  and  is 
thus  faunally  a  point  of  special  interest,  forming,  as  it  does, 
about  the  eastern  limit  of  various  western  forms,  and  the  western 
limit  of  various  eastern  forms  of  animal  and  plant  life.  At  about 
this  point  also  various  northern  forms  find  their  southern,  and 
various  southern  forms  their  northern  limit  of  distribution.'  The 
following  somewhat  detailed  account  of  the  region  is  from  Mr. 
Attwater's  MS.  notes. 

"  The  city  of  San  Antonio  has  an  altitude  of  680  feet  above  sea 
level,  and  is  situated  about  150  miles  northwest  of  Rockport  and 
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Corpus  Christi,  on  the  Gulf  coast.  For  about  50  miles  inland 
from  these  points  the  country  is  flat,  but  gradually  becomes  more 
rolling  in  Bee  County,  this  character  increasing  till  Bexar  County 
is  reached,  where,  directly  north  of  San  Antonio,  the  first  eleva- 
tion begins,  and  the  country  becomes  rough  and  broken,  the 
underlying  rock  being  a  soft  cretaceous  limestone.  This  elevation 
extends  northward  from  San  Antonio  across  the  State,  and  also 
westward  to  the  Rio  Grande.  The  counties  north  and  west  of 
Bexar  are  much  cut  by  erosion,  which  has  formed  terraced  hills, 
covered  with  boulders,  and  deep  valleys  or  caSons  with  steep 
rocky  sides.  In  direct  contrast  with  this  rough  region  is  the 
tower  and  more  level  country,  beginning  directly  south  of  the 
city  and  extending  to  the  mouth  of  the  Rio  Grande.  The  soil, 
south  of  this  dividing  line  in  Bexar  County,  is  more  or  less  sandy, 
with  what  is  known  as  chocolate  land  (a  mixture  of  reddish  clay 
and  sand)  along  the  streams,  while  north  of  this  line  it  is  black, 
waxy,  and  mixed  more  or  less  with  stones  and  gravel. 

"The  San  Antonio  River,  a  good  sized  stream,  rises  two  miles 
north  of  the  city,  in  some  large  springs  which  flow  from  the  lime- 
stone. The  Medina  River,  joined  by  the  Leon,  runs  through  the 
southern  part  of  the  county,  and  unites  with  the  San  Antonio 
River  fifteen  miles  south  of  the  city.  Both  the  Medina  and  the 
Leon  are  dry  most  of  the  year,  but  water  is  always  to  be  found  in 
large  pools  and  deep  water-holes  along  their  courses. 

"  The  old  settlers  inform  me  that  formerly  the  country  around 
San  Antonio,  away  from  the  streams,  was  open  prairie,  but  now 
where  it  is  not  in  cultivation  it  is  covered  with  a  thick  growth  of 
mezquit  trees,  and  in  some  places  with  dense  growths  of  Ihomy 
bushes  and  cactuses  {Opuntia).  The  entire  region  north  and 
south  of  San  Antonio  is  well  wooded,  and  next  to  the  mezquit 
the  prevailing  growth  on  the  upland  is  live  oak,  post  oak  and 
hackberry.  with  pecan,  cottonwood,  willow,  elm,  box-elder,  syca- 
more, mulberry  and  cypress  along  the  streams  and  creeks. 

"  Two  miles  south  of  the  Medina  River  there  is  a  long  stretch 
of  bght  sandy  soil,  extending  into  the  adjoining  counties,  which 
is  covered  with  a  heavy  growth  of  black  oak  and  hickory.  This 
particular  locality  is  similar  in  character  and  supports  the  same 
growth  of  weeds  as  the  sandy  soil  in  Aransas  County,  on  the  coast. 
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"  The  mountain  region  north  and  west  of  San  Antonio  is  mostly 
covered  with  Spanish  oak,  shin  oak  and  dwarf  live  oak, with  much 
red  cedar  {Juniperus)  scattered  in  places  along  the  ridges  and  hill- 
sides, often  forming  almost  impenetrable  'brakes.' 

"  Many  varieties  of  smaller  trees,  shrubs,  vines,  etc.,  grow 
throughout  this  region,  along  the  creeks  and  ravines,  and  in  the 
river  bottoms,  producing  fruit,  berries,  etc.,  which  provide  an 
unlimited  food  supply  for  the  wild  animals.  Good  crops  of  the 
following  are  produced  almost  annually  in  a  wild  state:  Wild 
grapes  {several  varieties),  mulberries,  dewberries,  hackberries, 
barberries  {Berber is  trifoliala),  cherries,  plums,  persimmons, 
acorns  (many  varieties),  pecan  nuts,  walnuts,  and  hickory  nuts. 
In  addition  to  these  and  many  other  kinds  of  nuts  and  edible 
berries,  there  are  numerous  varieties  of  weeds  which  yield  large 
quantities  of  seed,  such  as  the  wild  sage  {Croton)  and  sunflowers, 
and  a  host  of  other  weeds,  the  seeds  of  which  are  eaten  by  rats, 
mice,  pocket  mice,  kangaroo  rats,  etc. 

"  Most  of  the  specimens  sent  were  collected  at  odd  times, 
during  the  last  two  years,  and  nearly  all  of  them  from  two  locali- 
ties in  this  county,  one  of  these  places  being  around  our  house, 
three  miles  south  of  the  city,  and  the  other  on  Mr.  John  Watson's 
ranch,  on  the  Medina  River,  about  fifteen  miles  southwest  of  San 
Antonio,  where  I  have  made  a  number  of  trips  to  collect  and 
hunt  animals.  1  was  particularly  fortunate  in  having  the  assist- 
ance of  Mr.  Watson  and  his  sons,  who  generally  accompanied  me, 
and  who  sent  me  many  specimens,  and  furnished  much  valuable 
information. 

"  I  also  received  much  assistance  from  Mr.  Gustave  Toudouze, 
a  good  hunter  and  taxidermist,  who  also  lives  on  the  Medina 
River,  and  who  had  a  fine  collection  of  the  large  animals  at  the 
New  Orleans  Exposition  in  1884.  1  have  also  had  the  advantage 
of  being  acquainted  with  Mr.  David  Menck,  the  proprietor  of  the 
Zoological  Gardens  in  San  Antonio,  who  owns  a  fine  collection  of 
live  animals,  and  who  has  furnished  me  much  useful  information. 

"  Several  trips  were  made  to  Kerr  County,  where  some  of  the 
specimens  sent  were  taken.  They  were  caught  at  the  ranch  of 
my  friend,  Mr.  Howard  Lacey,  on  Turtle  Creek.  Mr.  Lacey, 
besides  having  hunted  deer  and  large  animals  for  a  number  of 
[Afrll,  tSg6.\  4 
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years,  is  a  careful  and  reliable  observer,  1  am  indebted  to  him 
for  many  favors,  and  his  note-book,  which  he  placed  at  my 
disposal,  afforded  me  much  interesting  and  authentic  information. 

"  Effect  of  Droughts  on  Animals. — Southwestern  Texas 
is  subject  to  periodical  draughts,  which  render  agricultural 
pursuits  very  uncertain,  and,  I  am  convinced,  have  a  great  influ- 
ence on  the  lives  of  the  animals  here,  especially  the  mice  and  rats 
which  live  above  ground  or  have  their  nests  and  hiding  places 
close  to  the  surface. 

"Several  wet  and  rainy  seasons  are  generally  followed  by 
several  dry  ones.  In  1889,  1890  and  1891  there  were  good  rains 
in  the  early  part  of  the  year,  and  fine  crops  were  raised.  In  these 
years  small  animals  of  several  kinds  seemed  very  much  more 
common  than  in  1892,  1893  and  1894,  which  were  dry  years — and 
especially  1894 — during  which  period  a  severe  drought  prevailed 
all  over  this  section  of  the  State.  In  1894  no  small  grains  were 
raised,  and  the  corn  crop  was  almost  a  total  failure  in  this 
county.  We  had  fine  rains  in  189S,  and  a  splendid  crop  of  small 
grains  and  corn  matured,  and  some  small  animals  have  of  late 
become  much  more  common,  especially  since  the  end  of  July, 
1895.  I  have  recently  met  with  Harvest  Mice  and  Sigmodons  in 
localities  where  I  know  they  were  not  to  be  found  last  year ; 
and  both  these  species  have  very  recently  been  reported  to 
me  from  other  points  as  being  noticed  the  first  time  for  several 
years. 

"In  dry  seasons  the  cattle  eat  off  the  weeds  and  grasses,  leaving 
the  ground  bare,  but  with  the  heavy  rains  in  the  early  part  of 
189s  the  whole  country  became  covered  with  a  dense  growth  of 
vegetation,  which  afforded  a  hiding  place  to  the  small  animals 
and  protection  from  their  enemies;  besides  providing  them  with 
an  extra  supply  of  food,  and  much  more  favorable  conditions 
generally  for  their  existence. 

"  These  conditions  do  not  affect  the  Pocket  Gophers,  Moles 
and  Pocket  Mice  so  much  as  they  do  the  Mice,  Rats,  Rabbits, 
etc.,  whose  homes  and  nests  are  mostly  on  or  above  the  ground. 
When  Rats,  Mice  and  Rabbits  are  common.  Skunks  and  other 
larger  animals  are  noticeably  more  numerous." — H.  P.  A. 
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1.  Didelpbis  marsupialis  Tirsiniana  {Kerr).  Opossum.— 
Represented  by  7  specimens,  all  from  the  Medina  River  bottoms, 
about  15  miles  south  of  San  Antonio.  Two  of  the  specimens 
have  the  dark  coloration,  wholly  black  feet,  black  basal  portion  of 
the  tail,  and  dusky  eye  stripe  characteristic  of  Rockport,  Corpus 
Christi,  and  Brownsville  specimens ;'  the  others  are  quite  like  the 
ordinary  northern  (virgintana)  style  of  this  animal. 

"  Common,  but  generally  met  with  along  rivers  and  creeks. 
Black  Opossums  are  occasionally  met  with,  but  not  as  often  as 
at  Rockport,  on  the  coast.  They  eat  all  kinds  of  wild  berries  and 
fruits,  and  are  especially  fond  of  mustang  grapes  and  persimmons. 
Tbey  also  eat  lizards  and  anything  in  the  way  of  meat  they  can 
find.  Mr.  Lacey  says  that  his  dogs  have  often  'treed' them  in  the 
carcasses  of  dead  cattle,  and  that  they  make  the  inside  of  a  dead 
cow  their  temporary  abode  so  long  as  there  is  anything  left  on  the 
bones  worth  picking." — H.  P.  A. 

2.  Didelpfais  marsupialis  califoniica  {Bennett).  Texas 
Opossum. — Two  specimens,  as  stated  above — Medina  River,  Jan. 
10  and  Dec.  31. 

3.  Tatusia  noveroctncta  {Linn.).  NrwE-BANOED  Arma- 
dillo.— Although  no  specimens  were  sent,  the  following  notes  are 
entitled  to  record,  as  this  animal  is  likely  to  be  soon  exterminated 
in  the  more  settled  parts  of  Texas. 

"  I  have  records  of  the  capture  of  the  Armadillo  from  many 
points  north,  south  and  west  of  San  Antonio.  Mr.  Lacey  reports 
it  from  Burnet  County,  150  miles  north  of  San  Antonio,  and  one 
was  killed  this  summer  (1895)  on  his  ranch  in  KerrCounty.  They 
are  occasionally  sent  to  the  Zoological  Garden  alive,  but  do  not 
live  long  in  confinement." — H.  P.  A. 

Mr.  Attwater  also  sends  newspaper  clippings  recording  the  cap- 
ture of  specimens  in  Kendall  and  Gillespie  Counties,  north  of 
San  Antonio,  during  1S94. 
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4.  Dorcelaphus  Tirginianus  {Bodd.).  Virginia  Deer.— 
"Deer  are  still  common  in  Bexar  County,  and  are  not  as  liable 
to  be  exterminated  here  as  in  other  parts  of  the  State,  east  and 
north  of  San  Antonio.  The  immense  pastures,  enclosed  with 
barbed  wire  fences,  afford  them  great  protection — the  fences, 
sometimes  miles  in  length,  preventing  hunting  parties  from  leav- 
ing the  public  highways.  The  almost  impenetrable  stretches  of 
chaparral  thickets  also  afford  them  shelter,  even  when  hunters' 
camps  are  located  among  them. 

"  Formerly,  when  the  country  was  unsettled,  and  before  the  influx 
of  market  hunters,  the  deer,  according  to  the  old  settlers,  could 
be  seen  feeding  in  the  daytime,  but  now  they  commence  to  feed 
about  half  an  hour  before  sunset,  and  lie  down  soon  after  sunrise. 
They  thus  have  apparently  changed  their  habits  as  the  country 
has  become  more  settled." — H.  P.  A. 


5.  Dorcelaphus  hemionus  {Raf).  Mule  Deer  ;  Black- 
tailed  Deer. — "The  extreme  eastern  limit  of  the  range  of  the 
Black-tailed  Deer  is  west  of  Edwards  County.  I  have  heard  of 
their  being  killed  in  Val  Verde  County,  but  they  are  rare  east  of 
the  Pecos  River."— H.  P.  A. 


6.  Antilocapra  aroericana  Ord.  Antelope. — "  Formerly 
the  Antelope  ranged  eastward  in  Texas  to  within  100  miles  of 
San  Antonio  and  southward  along  the  Rio  Grande,  but  they 
are  not  now  found  so  far  south  in  this  State.  According  to  Dr.  J. 
B.  Taylor — to  whom  I  am  indebted  for  valuable  information  about 
the  range  of  this  Antelope — there  are  still  about  100  on  his  ranch  in 
the  northwest  cornerof  Sutton  County,  which  he  thinks  is  now  about 
the  southeastern  limit  of  their  range.  A  few  scattered  bunches 
may  still  be  found  eastward  to  Menard  County.  A  straight  line 
running  west  from  Sutton  County,  Dr.  Taylor  thinks,  will  mark 
their  present  southern  limit.  Another  line  drawn  from  Sutton 
County  slightly  west  of  north  to  Amarillo  in  Potter  County  will, 
he  believes,  mark  their  present  eastern  limit  in  Texas,  although  a 
few  may  straggle  further  east." — H.  P.  A. 
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7.  Bison  bison  (Lin/i.).  American  Bison.— In  May  and 
June,  1894,  reports'  came  from  San  Antonio,  Texas,  of  the  dis- 
covery of  a  herd  of  about  40  to  50  wild  '  Buffalo  '  in  Val  Verde 
County,  Texas,  which  were  so  circumstantial  as  to  lead  mauy  to 
believe  in  the  reputed  discovery.  Later'  the  number  had  in- 
creased to  60,  and  the  herd  had  left  the  fertile  valleys  of  Val 
Verde  County  and,  passing  into  the  valley  of  the  Rio  Grande, 
followed  up  that  stream  till  they  found  a  convenient  crossing 
place  and  passed  over  into  Mexico.  An  expedition  which  had 
been  organized,  with  headquarters  at  San  Antonio,  for  the  pur- 
pose of  'rounding  up'  the  herd  and  bringing  it  into  captivity, 
was  therefore  indefinitely  postponed.  Apropos  of  the  foregoing, 
the  subjoined  notes  from  Mr.  Attwater,  a  resident  of  San  Antonio, 
and  an  enterprising  naturalist  as  well,  become  of  special  interest. 

"  A  year  or  so  ago  a  herd  of  Wild  Buffalo  was  reported  seen  in 
Val  Verde  County,  igo  miles  west  of  San  Antonio,  between 
Devil's  River  and  the  Rio  Grande.  Since  then  a  number  of 
hunters  have  searched  for  them,  but  so  far  as  I  know  no  sign  of 
them  has  been  seen.  Many  people  do  not  believe  the  report. 
If  it  was  correct,  it  is  strange  that  they  have  not  turned  up  some- 
where since,  or  at  least  been  heard  from  in  some  way. 

"  Reliable  persons  tell  me  that  1886  was  the  last  year  for  Wild 
Buffalos  in  western  Texas,  and  I  think  it  is  safe  to  say  there  are 
none  in  Texas  to-day  in  a  wild  state.  There  are  several  herds  in 
captivity  on  large  ranches  in  northwestern  Texas. 

"  I  send  a  dorsal  vertebra  and  rib  from  a  mounted  Buffalo  now 
in  my  collection.  It  was  caught  when  a  little  calf  in  a  wild  state 
in  1883,  in  Borden  County,  at  the  head  of  the  Colorado  River, 
It  was  raised  by  a  common  cow,  and  castrated  when  two  years 
old.  It  grew  to  a  large  size,  and  was  exhibited  at  the  State  Fair 
two  years  ago.  It  weighed  3506  lbs.,  stood  6  feet  4  inches  high, 
and  was  10  feet  long.  It  died  in  1893,  and  then  came  into  my 
possession." — H.  P.  A. 

Later  Mr.  Attwater  wrote  me,  on  the  authority  of  Dr.  J.  B. 
Taylor,  one  of  the  most  prominent  stockmen  in  western  Texas, 

•  'Bu<llloiDT«a>'(»gned'O.C.G,'>.  Fomt  and  Slrcani,  XLlI,p.49i,  M>yi4.lSM: 
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and  whose  headquarters  are  in  San  Antonio,  that  "  the  Val  Verde 
Buffalo  herd  was  only  a  myth."  The  report  appears  to  have  been 
originally  started  as  a  'joke,'  but  for  a  time  seems  to  have  been 
believed  in  by  some  of  those  who  were  prominent  in  giving  it 
currency, 

8.  Dycotyles  angnlatUS  Cope.  Texas  Peccary.— No 
specimens  were  sent,  but  Mr.  Attwater  reports  a  mounted  exam- 
ple in  his  collection,  and  contributes  the  following  notes. 

"  Not  often  met  with  now  near  San  Antonio,  but  still  common 
in  the  chaparral  region  south  and  west  of  San  Antonio.  Mr. 
Lacey  reports  that  they  were  formerly  common  in  Kerr  County, 
but  are  seldom  seen  there  now. 

"  Ten  years  ago  there  was  a  great  trade  in  skins  and  hides  of 
wild  animals  in  San  Antonio,  and  the  prices  paid  by  dealers  were 
much  higher  than  now.  Hides  of  the  '  Havelina,'  as  the  Peccaries 
are  called  here,  were  in  demand,  and  wagon  loads  of  them  could 
be  seen  at  the  depots  and  commission  warehouses.  1  am  informed 
by  Messrs.  Cohen  &  Co,  that  their  firm  handled  over  30,000 
'Havelina'  hides  in  one  season,eight  years  ago.  The  highest  price 
paid  then  was  80  cents  for  a  No.  i  hide.  They  were  shipped 
east,  and  most  of  them  went  to  Europe,  the  skins  being  used  for 
gloves  and  the  hair  for  brushes.  The  price  paid  now  is  about 
30  cents,  with  few  coming  in,  and  last  season's  stock  still  on  hand. 
A  ranchman  in  Zavalla  County  told  me  that  in  1886  '  Havelina  ' 
hides  were  currency  in  that  part  of  the  State.  At  a  store  at  Luma 
Vista,  in  the  same  county,  a  small  skin  would  be  returned  over 
the  counter  with  a  certain  quantity  of  tobacco,  etc.,  in  exchange 
for  a  large  skin. 

"  They  thrive  in  captivity.  A  pair  in  the  Zoological  Garden 
have  bred  there  for  the  last  six  years,  bringing  their  young  at  any 
season  of  the  year,  and  having  from  one  to  three  at  a  time. 

"  The  nature  of  the  Peccary  seems  to  have  toned  down  con- 
siderably from  its  old-time  ferocity.  Formerly,  it  is  said,  they 
knew  no  fear,  but  the  few  herds  I  have  met  with  showed  a  very 
different  disposition,  being  intent  only  on  flight.  Probably,  how- 
ever, where  they  have  not  been  relentlessly  persecuted  by  hunters 
they  still  retain  their  former  spirit  and  bravery." — H.  P.  A. 
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9.   Lepus  merriami  Meams.     Rio  Grande  Jackrabbit, 

Lefiut  taUetii  Baird,  Mam.  N.  Am.  1857,  p.  S90  (nee  Wagler ;  Texas  refer- 
ences only). 

Ltpui  tallotis,  var.  laihiis  Allen,  Mon.  N.  Am.  Roden.  1S77,  p.  350  (Texas 
references  only). 

LefM  mllolit  Allen.  Bull.  Am.  Mus.  Nat.  Hist.  VI,  1894.  p.  169.  (Rock- 
port  and  Corpus  Christi,  Texas.) 

LefHS  melanftit  Allrn,  Hid.  p.  348  (the  Roclcport,  Texas,  specimens  only). 

Lefiti  merriami  Mbakns,  Proc.  U.  S.  Nat.  Mus.  XVIII,  i8q6.  No,  1075, 
p.  —   (p^e  3  of  '  advance '  sheet,  issued  March  zj,  1896). 

All  of  the  15  (iiadultand  4  young)  JackTabbits  from  the  vicinity 
of  San  Antonio  are  referable  to  Lepus  merriami,  recently  described 
by  Dr.  Meams  {I.  c),  as  are  also  the  specimens  recorded  by  me 
from  Roclcport  and  Corpus  Christi,  Texas,  provisionally  under 
the  name  Lepus  calhtis,  and  later  referred  in  part  to  L.  melanetis. 
Several  of  the  specimens,  however,  are  wholly  without  black  on 
the  nape,  and  have  little  or  no  black  at  the  base  of  the  ears  ; 
other  examples  show  more  or  less  black  on  these  parts,  grading 
into  those  with  a  large  black  nape  patch  and  a  broad  area  of 
black  at  the  base  of  the  ears.  This  variation  is  hard  to  explain, 
as  it  is  apparently  not  due  to  age,  sex,  or  season.  The  gray- 
naped  specimens  prove,  on  comparison,  easily  separable  by  gene- 
ral features  of  coloration  from  L.  melatiotis,  aside  from  the  pres- 
ence of  good  cranial  differences. 

The  collector's  measurements  of  these  specimens  are  as  fol- 
lows, total  length  and  length  of  tail  being  taken  to  ike  end  of  the 
tail  hairs  instead  of  to  the  end  of  the  caudal  vertebrae.  The 
hairs  extend  about  35  to  50  mm.  beyond  the  tail  vertebrae. 


Cat.  No. 

S«. 

Dm. 

L-pli. 

Tan. 

Hind 

fODl. 

Wd^L 

11861 

Sad 

Nov.  1%. 

6M 

108 

11860 

Vad 

"      »9- 

6*6 

133 

5   "     >4  " 

10314 

Sad 

Feb.  13. 

615 

104 

131 

5   "     la  " 

sss 

April  17. 

604 

10316 

June  19. 

I1S59 

Aai. 

Jan.    10. 

6ao 

109 

130 

S  lbs.  la  oz. 

11862 

Sir 

133 

6   ■■      6  " 

e«^ 

"      30. 

648 

.1858 

Dec.     5. 

108 

11863 

"      3S. 

610 

10a 

131 

7   "      0  " 
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One  of  the  young  ones  (March  4)  is  about  one-fourth  grown  ; 
the  other  three  (Jan.  10,  April  iz,  and  July  6)  are  very  young, 
apparently  nurslings.  A  young  Kockport  specimen,  taken  Oct. 
ri,  is  only  a  few  days  old.  A  female  taken  Dec.  8  is  labeled  as 
containing  one  small  embryo,  and  another  taken  Dec.  z8,  con- 
tained one  large  embryo.  It  is  thus  evident  that  the  young  are 
born  at  irregular  intervals  nearly  throughout  the  year. 

Mr,  Attwater  says  Jackrabbits  are  "common  everywhere,  but 
less  numerous  in  the  broken  country  north  of  San  Antonio  than 
in  the  mesquit  lands  between  San  Antonio  and  the  Gulf  Coast." 
In  winter  they  feed  on  the  "tips  of  the  mesquit  and  other  thorny 
shrubs,  and  even  on  the  leaves  of  the  prickly  pear  cactus 
{Opuntia)."  In  winter  he  has  measured  their  tracks  in  the  snow 
showing  leaps  of  15  feet,  and  thinks  "  they  would  do  even  better 
than  this  when  pursued  by  a  hungry  Coyote." 

10.  Lepus  sylvaticus  bachmani  ( ^a/f/-^.).  Texas  Wood 
Hare. — Represented  by  16  specimens,  13  of  which  are  adult; 
the  three  young  vary  in  age  from  10  to  45  days,  according  to  Mr, 
Attwater's  memoranda  on  the  labels.  The  series  is  not  distin- 
guishable from  Rockport  and  Corpus  Christi  specimens.  The 
collector's  measurements  of  10  adults  (5^^  and  5  9$)  are  as 
follows  :  Total  length  (to  end  of  fail  hairs),  409  (380-425)  ;  tail 
(to  end  of  hairs),  55  (45HS4) ;  hind  foot,  90.6  (85-95). 

"Common  everywhere,  but  much  more  numerous  in  the  chap- 
arral region  south  of  Bexar  County,  than  to  the  north  of  it. 
Two  of  the  young  ones  are  from  a  nest  in  our  garden.  The  nest 
was  discovered  on  July  19 — a  shallow  hole  in  the  ground  under  a 
tomato  vine,  six  feet  from  the  kitchen  window.  It  was  composed 
of  strips  of  cedar  bark  and  lined  with  rabbit  fur.  It  contained 
three  young  ones  apparently  a  day  or  two  old.  On  July  25  their 
eyes  were  open.  On  July  27  one  was  taken  from  the  nest  and 
preserved  as  a  specimen  {No.  134).  July  29  the  two  little  ones 
that  remained  left  the  nest,  being  then  about  two  weeks  old.  One 
of  them  was  caught  two  days  later  in  a  steel  trap  set  near  the 
nest.  During  all  this  time  the  old  rabbit  was  not  seen.  The 
only  time  she  could  have  visited  the  nest  was  during  the  middle 
of  the  night.     The  garden  was  surrounded  with  what  was  sup- 
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posed  to  be  a  rabbit-proof  fence.  I  never  found  where  sbe  went 
in  and  out.  It  was  a  very  dry  season,  and  vegetation  was  every- 
where dried  up  except  in  this  small  garden.  She  evidently 
selected  this  so  that  the  little  ones  would  find  something  to  eat. 
The  whole  affair  was  nicely  arranged  and  very  well  managed  for 
a  rabbit."— H.  P.  A. 

11.  Geomys  texensis  Merriam.  Texas  Gopher.— Repre- 
sented by  1 1  specimens,  7  males  and  4  females,  collected  about  15 
miles  south  of  San  Antonio.  Six  adults  measure  as  follows  : 
Total  length,  223  (203-237);  tail  vertebrte,  72  (60-79);  ^'"^  ioox., 
27  (25.4-29).  These  measurements  are  shghtly  above  those  given 
by  Dr.  Merriam  for  his  series  from  Mason  County. 

Mr.  Altwater  sends  the  following  interesting  notes  on  the  range 
of  Pocket  Gophers  in  Bexar  and  adjoining  counties  : 

"Pocket  Gophers  are  found  only  in  the  sandy  parts  of  the 
country.  They  are  very  common  in  the  extreme  southern  and 
southwestern  part  of  this  [Bexar]  county,  their  northern  limit 
here  being  about  eight  miles  south  of  San  Antonio.  From  San  An- 
tonio northward  for  about  too  miles,  or  through  Bexar,  Bandera, 
Kendall  and  Kerr  Counties,  I  have  never  found  them.  There 
may  be  some  isolated  colonies,  if  sandy  tracts  occur  in  the  region 
embraced  in  these  counties.  Further  north  they  will  probably  be 
first  met  with  in  Gillespie  County,  just  north  of  the  Perdenales 
River,  for  I  have  heard  of  gopher  mounds  being  seen  there.  There 
is,  therefore,  apparently  an  area  of  nearly  100  miles  in  north  and 
south  extent  where  no  Pocket  Gophers  exist." — H.  P.  A. 

12.  Perodipus  ordii  ( (fW,«.).  Okd's  KANtiARoo  Rat. — 
Represented  by  5  specimens,  i  male  and  4  females,  taken  18 
miles  south  of  San  Antonio,  Aug.  23-Sept.  18.  A  female  taken 
August  23  contained  "  two  small  embryos." 

"These  beautiful  little  animals  appear  to  be  quite  common  in 
the  sandy  black  oak  region  south  of  the  Medina  River  in  Bexar 
CouDty.  Their  burrows  seem  to  be  most  numerous  in  the  poor- 
est, sandy  soil." — H.  P.  A. 
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13.  Perognathus  paradoxus  spilotus  Merriam.  Texas 
Pocket  Mouse. — A  series  of  42  specimens,  of  which  all  but  8  are 
adult,  seem  practically  indistinguishable  from  Rockport  examples. 

"Much  more  numerous  in  the  sandy  lands  than  in  the  black 
lands  ;  prefer  wild  land  to  cultivated  fields.  Similar  in  habits  to 
those  found  about  Rockport  [see  this  Bulletin,  VI,  1894,  pp.  173, 
174].  They  undoubtedly  carrj-  the  dirt  out  of  their  burrows  in 
their  cheek  pouches.  When  kept  alive  in  confinement  they 
become  very  tame  and  seem  to  like  to  be  handled." — H.  P.  A. 

Two  were  sent  alive  by  Mr.  Attwater  in  May,  1895,  to  the 
Museum.  One  of  them  died  in  transit,  after  reaching  New  York  ; 
the  other  lived  contentedly  for  weeks,  in  an  open  box  covered  with 
wire  netting,  but  finally  escaped.  Mr.  Attwater  had  had  them 
two  months  before  shipping  them,  during  which  time  they  fed 
readily  on  cane  seed,  oats  and  com,  but  had  received  no  water. 

14.  Perognathus  flavus  Baird.  Yellow  Pocket  Mouse.— 
Represented  by  26  specimens,  22  of  which  are  fully  adult,  one  is 
nearly  adult,  one  is  about  half  grown,  and  two  are  nurslings. 

Two  are  from  Kerr  County,  and  the  rest  from  the  immediate 
vicinity  of  San  Antonio.  They  were  taken  mainly  between  Feb, 
25  and  May  18,  and  Sept,  15  and  Nov.  20.  The  two  nursing 
young  were  taken  May  18. 

The  nurslings  are  dusky  gray  above  and  pure  white  beneath, 
with  a  very  narrow  sharply  defined  deep  fulvous  lateral  line,  pale 
fulvous  eye-rings  and  postauricular  patches.  A  half-grown  speci- 
men is  quite  similar  in  coloration. 

Two  adults  were  received  alive  from  Mr.  Attwater,  one  of 
which  is  still  living  at  the  Museum,  apparently  in  good  health 
after  being  in  captivity  for  ten  months.  He  is  furnished  at  fre- 
quent intervals  with  little  quantities  of  bird  seed,  a  part  of  which 
he  eats  at  once  and  the  remainder  he  carries  into  his  burrow, 
working  industriously  till  all  is  hidden  away.  Formerly  he  was 
given  water,  bread  and  a  greater  variety  of  food,  but  the  mixed 
bird  seed  seems  to  supply  all  his  needs.  As  he  showed  no 
desire  for  water,  he  has  been  offered  none  for  the  last  eight 
months.  He  is  quite  tame,  has  a  sleek  well-kept  coat,  and  appears 
to  consider  bis  lonely  life  well  worth  living. 
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"Very  common,  and,  like  the  larger  species  (/rtrai/(uc«r), prefers 
the  sandy  land  to  the  black  soils,  but,  unlike  paradoxus,  prefers 
cultivated  lands,  and  particularly  old  fields.  They  are  often 
turned  up  by  the  plow  in  spring,  and  occasionally  hoed  up  in 
summer.  When  turned  out  and  kept  alive  a  cold  night  will  put 
them  to  sleep,  so  that  they  appear  dead  in  the  morning  ;  but  they 
soon  recover  animation  when  warmed  up  and  resume  eating.  I 
have  kept  them  alive  for  several  months,  feeding  them  with  corn, 
oats,  bran,  etc.  One  lived  for  several  months  in  a  cage  with  a 
Xaxg^  P.  paradoxus." — H.  P.  A. 

15.  Mus  decumanus  Pall.  Brown  Rat. — One  specimen, 
3  ad.,  San  Antonio,  Jan.  27,  1894.  Total  length,  413;  tail  ver- 
tebrse,  309;  hind  foot,  51. 

"Common  in  the  city  of  San  Antonio,  but  not  as  yet  met  with 
on  the  ranches,"— H.  P.  A. 

16.  Mus  musctUus  Linn.  House  Mouse. — Represented  by 
13  specimens,  which  present  a  wide  range  of  variation  in  color. 
One  {No.  10410),  not  fully  adult,  is  of  the  clear  gray  color  com- 
mon to  half-grown  specimens  of  Peromyscus  o(  the/euiupus  group. 
Another  (No.  10412)  is  the  reddest  House  Mouse  I  have  ever 
seen  from  any  locality,  not  excepting  the  red  desert  regions  of 
Arizona.  The  color  above  is  strongly  reddish  fawn,  much  varied 
with  black,  while  the  lower  surface  is  reddish  bufF.  Several  others 
are  nearly  as  red,  white  one  or  two  depart  little  from  the  usual 
color  of  the  House  Mouse. 

"  The  common  House  Mice  are  here  often  found  away  from 
houses  and  buildings,  living  in  holes  in  the  ground  and  in  hollow 

"  Inside  a  house,  the  organ  is  a  place  frequently  selected  by  mice 
in  which  to  make  their  nests,  and  they  do  not  seem  to  mind  the 
noise  made  by  playing  on  the  instrument.  I  believe  that  mice 
have  ruined  organs  in  thousands  of  houses  in  the  United  States, 
and  that  often  when  an  organ  gets '  out  of  fix,'  and  the  trouble  is  not 
exactly  known,  that  the  cause  may  be  found  inside  the  case, 
curled  up  in  a  snug  nest,  a  part  of  which  has  been  gnawed  from 
different  parts  of  the  interior  of  the  instrument." — H.  P.  A. 
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17.  Neotoma  micropus  Baird.  Texas  Wood  Rat.— 
Represented  by  23  specimens,  of  which  18  are  adult  and  5  young, 
taken  in  the  vicinity  of  San  Antonio,  in  January,  February,  July, 
August,  October  and  November.  They  are  not  appreciably  dif- 
ferent from  Rockport  and  Brownsville  (Texas)  specimens,  and 
Mr.  Attwater  says  they  have  the  same  habits. 

"Common  all  over  this  region.  The  habits  of  the  San  Antonio 
Wood  Rats  are  the  same  as  those  of  the  Wood  Rats  at  Rockport. 
When  caught  in  traps  by  the  feet  they  immediately  begin  to  eat 
off  the  limb  that  is  held,  and  frequently  escape  in  this  way.  No. 
95  [Am.  Mus.  No.  10365]  has  both  feet  missing  ;  the  stumps  were 
nearly  healed  when  it  was  caught  the  second  time  in  a  steel  trap, 
Mr.  Watson  says  he  has  found  a  half  a  bushel  of  pecan  nuts  in  a. 
Wood  Rat's  nest.  Their  nest  piles  are  seldom  found  on  the  river 
bottom  lands,  but  some  are  met  with  on  the  higher  pecan  lands 
near  the  river.  Their  favorite  resorts,  however,  are  the  high  dry 
chaparral  region. 

"These  Wood  Rats  have  a  habit  of  stamping  with  their  hind 
feet  when  annoyed  or  disturbed.  On  several  occasions  when  set- 
ting traps  for  them  at  their  holes  I  have  heard  the  rats  stamping 
inside.  Also  on  one  occasion  I  saw  a  rat  thus  stamping  in  our 
greenhouse  while  sitting  in  a  corner." — H.  P.  A. 

18.  Neotoma  mexicana  Baird.  Mexkan  Wood  Rat. — 
Represented  by  8  specimens — s  adults  and  3  immature — taken 
on  Turtle  Creek,  Kerr  Co.,  March  12  and  Dec.  10-14,  1895.  This 
locality  is  doubtless  on  the  eastern  border  of  the  range  of  this 
species,  which  here  meets  that  of  M.  micropus.  The  latter  is 
common  about  San  Antonio,  where  N.  mexicana  has  not  been 
met  with. 

Most  of  the  specimens  were  dug  out  from  their  holes,  Mr, 
Attwater  having  found  it  difficult  to  trap  them  during  his  short 
excursion  to  the  head  of  Kerr  Creek,  in  Kerr  County,  where  they 
were  obtained,  owing  to  their  gnawing  off  their  feet  when  caught, 
or  being  destroyed  by  predacious  animals.     He  says  : 

"  One  of  the  rats  was  found  under  a  pile  of  brush,  on  damp 
ground  in   a  creek  bottom,  and    was  easily  caught.     The  other 
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five  [of  the  series  taken  in  December]  were  found  on  high  land — 
one  on  an  oak  ridge  and  four  in  a  cedar  brake — and  had  to  be 
dug  out  of  their  retreats,  from  two  to  three  feet  below  the  sur- 
face, among  rocks,  at  the  end  of  passages  six  to  ten  feet  long, 
leading  gradually  down  from  their  nests. 

"  All  the  nests  were  in  heaps  of  rubbish  piled  up  by  the  rats ; 
those  in  the  cedar  brake  were  heaped  around  cedar  trees,  and  the 
nests  were  made  in  the  hollows  among  the  roots  of  the  trees. 
These  nests  were  composed  of  fine  strips  of  cedar  bark  ;  the  nest 
in  the  creek  bottom  was  made  of  grasses,  leaves,  and  also  cedar 
bark.  Only  one  rat  was  discovered  in  each  nest,  but  several 
nests  were  found  in  some  of  the  heaps.  The  'rat  heaps,'  or 
mounds  of  material  which  the  rats  pile  up  over  their  nests  and 
retreats,  average  two  feet  high,  and  are  composed  of  any  kind  of 
rubbish  that  comes  handy,  chiefly  sticks,  stones,  and  dry  horse 
and  cow  manure.  Like  N.  micropus,  they  also  go  into  houses 
and  bams  on  the  ranches  and  build  their  homes.  A  favorite 
place  is  the  corner  of  some  old  shed  or  '  tumble-down  '  shanty. 
One  we  found  on  Mr.  Lacey's  ranch  was  constructed  chiefly  of 
stones  and  old  pieces  of  board,  with  slicks  and  other  rubbish, 
including  shingles  that  had  fallen  from  the  roof.  Some  of  the 
stones  and  pieces  of  lumber  on  the  pile  were  quite  heavy,  and  it 
seemed  almost  incredible  that  a  rat  could  have  carried  them  on 
to  the  pile.  One  of  the  heaviest  things,  on  the  top  of  this  par- 
ticular pile,  was  a  piece  of  board,  14  inches  by  10  inches,  and 
weighing  z%  lbs.  These  rats,  if  permitted,  will  make  their  abodes 
under  houses  occupied  by  people,  and,  in  the  absence  of  cats  and 
dogs,  enter  the  house  and  become  quite  friendly,  helping  them- 
selves to  small  articles  to  add  to  their  pile.  In  one  instance  a 
tobacco  pipe  was  one  of  the  arricles  taken. 

"  We  found  in  some  of  the  heaps  large  quantities  of  small 
green  cedar  boughs.  These  boughs  are  cut  off  the  trees  by  Fox 
Squirrels,  for  the  purpose  of  obtaining  the  cedar  berries,  which 
are  more  easily  taken  from  the  branches  after  they  have  fallen  to 
the  ground.  In  one  of  the  underground  passages  at  the  nest  on 
the  oak  ridge  were  found,  stored  away,  about  three  dozen  bunches 
of  wild  grapes ;  also  many  acorns  and  black  haws.  In  another 
nest  in  the  cedar  brake  were  about  two  dozen  small  mushrooms, 
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partly  dry  and  shrivelled.  All  the  heaps  in  the  cedar  brakes 
contained  large  stores  of  cedar  berries,  most  of  them  with  the 
outside  pulp  eaten  off,  and  the  seeds  eaten  out.  When  the  very 
small  size  of  the  seed  is  taken  into  consideration,  it  is  surprising 
what  an  immense  amount  of  work  is  necessary  before  enough  can 
be  obtained  for  a  meal,  as  probably  a  thousand  would  be  required. 
One  nest  contained  shells  of  nuts  of  the  Mexican  buckeye  {Ung- 
nadia  speeiosa),  although  these  nuts  are  reputed  to  be  poisonous. 
"  The  range  of  this  rat  in  this  part  of  Texas  will  probably  be 
found  to  coincide  with  that  of  Peromyscus  attwaleri." — H.  P.  A. 

19.  Sigmodon  hispidus  texianus  (Aud.  &•  Back.).  Texas 
Cotton  Rat. — Represented  by  23  specimens,  taken  mostly  be- 
tween September  and  February,  and  all  at  San  Antonio  except  2, 
which  were  taken  at  Mr.  Lacey's  ranch  in  Kerr  County.  The 
San  Antonio  specimens  have  a  decidedly  grayer  cast  than  those 
from  the  coast  region  of  Texas. 

Mr.  Attwater's  notes,  here  following,  show  that  these  rats  are 
subject  to  great  variation  in  respect  to  abundance  at  the  same 
locality  in  different  years. 

"After  the  great '  Tramp  Rat '  raid  in  1889,  referred  to  below, 
these  rats  gradually  disappeared  and  for  several  years  I  lost  sight 
of  them  entirely,  and  did  not  hear  of  any  around  San  Antonio 
or  in  any  other  parts  of  Bexar  County.  It  again  came  to  my 
notice  on  Feb.  9,  1895,  when  a  young  one  was  taken  on  Mr. 
Lacey's  ranch,  in  Kerr  County.  It  was  next  again  noticed  at  San 
Antonio  on  August  17,  1895,  when  one  was  taken  in  a  cactus 
patch  not  far  from  my  house.  This  particular  patch  had  been 
well  trapped  for  Wood  Rats  for  some  time  previously,  and  the 
Sigmodons  must  have  come  in  from  elsewhere.  All  the  speci- 
mens now  sent,  [quite  a  large  series,]  were  taken  in  this  same 
patch,  which  is  on  high,  dry  land.  They  have  also  become  com- 
mon again  in  Kerr  County.  In  a  recent  letter  from  Mr.  Lacey 
(dated  Jan. 26, 1896),  he  says:  'The  garden  is  full  of  'Tramps." 

"In  the  year  1889,  Sigmodons  appeared  suddenly  in  this 
[Bexar]  county  in  great  numbers,  and  were  known  as  '  Tramp 
Rats.'    Where  they  came  from,  or  from  which  direction,  I  have 
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been  unable  to  find  out.  Thousands  first  appeared  about  the 
ist  of  May,  and  were  heard  from  in  all  the  region  for  many  miles 
round  San  Antonio.  They  were  roost  numerous  in  the  high,  dry 
parts  of  the  country,  and  were  not  noticed  in  the  low  lands  along 
the  rivers.  They  were  very  numerous  all  through  the  'chaparral,' 
and  made  their  nests  with  the  Wood  Rats  {Neotoma)  in  the 
bunches  of  Opuniia,  with  a  network  of  runways  leading  in  every 
direction,  through  which  they  were  often  seen  running  in  the  day- 
time. They  seemed  to  agree  with  the  Wood  Rats,  but  in  the  oat 
stacks  and  around  the  ranch  buildings,  the  common  Brown  Rats 
fought,  killed  and  ate  them.  Mr.  Watson's  boys  killed  over  100 
in  one  afternoon  in  a  brush  fence,  and  for  severe  months  their 
cat  used  to  bring  in  froro  6  to  12  every  night.  He  says  that  on 
one  occasion,  when  the  rats  were  thickest,  they  counted  38  which 
this  cat  had  piled  up  in  the  wood-box  during  one  night  for  the 
amusement  of  her  kittens. 

"  The  '  Tramp  Rats '  played  particular  havoc  with  all  kinds  of 
grain  crops,  and  com  in  particular,  but  they  were  not  good  climbers, 
and  consequently  the  ears  on  leaning  stalks  suffered  roost.  Some 
farmers  lost  half  their  coro  crop,  and  in  soroe  instances  small 
patches  were  entirely  destroyed. 

"  During  the  winter  of  1889  and  1890  Marsh  Hawks  were  very 
numerous,  no  doubt  attracted  by  the  rats.  The  hawks  were  seen 
skimming  over  the  fields  in  the  daytime  chasing  the  'Tramps.' 
In  1890  and  1891  Short-eared  Owls,  on  their  way  north  in  the 
month  of  March,  stopped  over  to  attend  to  the  Sigmodons ;  in 
other  years  I  have  not  noticed  these  owls  during  migration. 
Weasels  and  Little  Striped  Skunks  were  much  more  common  than 
usual  in  1890  and  1891,  which  I  attribute  to  the  same  cause. 
Rattlesnakes  and  other  snakes  were  seldom  seen  abroad,  and 
when  disturbed  in  their  retreats,  were  found  gorged  with  Cotton 
Rats.  The  large  skunks  and  coyotes  hunted  them,  and  dogs, 
generally  in  the  habit  of  killing  rats  and  mice,  and  skakit^  them 
only,  also  ate  them. 

"  The  bulk  of  these  rats  stayed  for  about  eighteen  months. 
After  the  crops  were  gathered  in  1890,  they  began  to  get  scarce, 
and  gradually  disappeared  during  1891.  Whether  they  died  out, 
or  'tramped  '  out,  1  am  unable  to  say,  but  I  am  inclined  to  think 
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many  of  them  migrated.  Old  settlers  say  they  remember  a  simi- 
lar invasion  about  the  year  1854. 

"No.  29  [=No.  10413,  Am.  Mus.]  is  one  of  the  San  Antonio 
'Tramp'  Rats  taken  Dec.  20,  1890.  It  appears  similar  to  the 
Rockport  specimens;  perhaps  a  little  lighter  in  color.  1  also 
sent  several  skins  and  nests  at  that  time  to  Dr.  C.  H.  Merriam, 
of  the  U.  S.  Department  of  Agriculture. 

"Their  nests,  made  of  grass,  and  easily  noticed,  were  placed  on 
the  ground  in  the  middle  of  clumps  of  brush  and  bushes  and  at 
the  roots  of  trees.  Old  stumps,  hollow  logs,  and  among  weeds, 
along  banks  and  fence-rows,  were  also  favorite  places.  When  dis- 
turbed they  retreated  into  shallow  holes  in  the  ground,  under  the 
nests,  and  in  these  holes  other  nests  were  found.  The  rats  were 
easily  got  at  by  digging,  and  from  one  to  six  usually  found  in  a 
hole."— H.  P,  A. 

20.  Peromyscus  texanus  {Woodhouse').  Tkxas  White- 
footed  Mouse. — Mr.  Attwater's  collection  contains  11  speci- 
mens of  a  small,  short-tailed  Peromyscus,  which  Dr.  Mearns  has 
kindly  examined  and  identified  as  above.  Seven  of  the  speci- 
mens are  adult  and  four  are  more  or  less  immature. 

"  These  were  caught  in  traps  set  for  Harvest  Mice,  around  the 
same  brush  piles.  1  think  they  live  in  shallow  holes  under  the 
brush  piles."~H.  P.  A. 

21.  Peromyscus  canus  Mearm. 


Represented  by  30  specimens,  collected  chiefly  in  March,  April 
and  July,  but  a  few  were  taken  from  October  to  February.  About 
one-half  are  adult  and  the  rest  more  or  less  immature.  They 
differ  chiefly  in  external  features  from  large  series  of  P.  tnearmii 
from  Rockport  and  Brownsville  in  having  shorter  and  more  hairy 
tails  and  rather  smaller  ears.  Most  of  the  specimens  were  taken 
in  the  vicinity  of  San  Antonio,  but  three  were  collected  on  Turtle 
Creek,  Kerr  County,  75  miles  northwest  of  San  Antonio,  where, 
however,  the  species,  according  to  Mr.  Attwater,  is  appaiently 
not  common. 
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"  The  White-footed  Mice  around  San  Antonio  live  mostly  in 
holes  in  trees,  and  along  the  rivers  in  holes,  caves,  and  crevices  in 
the  high  banks  and  bluffs.  Their  nests  are  sometimes  found  in 
beehives,  and  frequently  in  old  birds'  nests,  those  of  the  Cactus 
Wren  and  Yellow-headed  Verdin  being  often  selected,  on  account 
of  their  convenient  shape.  The  mouse  makes  its  nest  usually  of 
grasses,  weed-stalks,  and  other  soft  material.  The  nest  sent  to 
you  was  found  March  29,  1894,  in  a  hole  on  the  bank  of  the 
Medina  River,  and  is  made  of  white  cotton  rags  chewed  up. 
The  favorite  food  of  this  species  here  is  pecan  nuts,  acorns,  corn, 
various  kinds  of  grain  and  weed  seeds.  They  store  up  pecan 
nuts  in  hollow  logs  and  piles  of  cordwood  in  the  river  bottoms." 
— H.  P.  A. 

22.  Peromyscus  attwateri  Allen.  Attwater's  Cliff 
Mouse. 

1.  Nat.  Hisl.  VII,  189S.  P-  330. 

In  addition  to  the  14  specimens  of  this  species  already  recorded 
(1,  c),  4  have  been  received  since,  taken  by  Mr.  Lacey  at  his  ranch 
in  Kerr  County,  Nov.  15,  1895,  and  Jan.  7,  1896.  Three  are 
adult  and  the  other  about  half  grown.  .'VII  are  males.  One  of  ' 
the  adults  has  a  small  pectoral  spot  of  bright  fulvous,  making  two 
thus  marked  in  a  series  of  18  specimens.  Mr.  Attwater  states 
that  Mr.  Lacey  captured  one  that  was  "  solid  bright  chestnut  all 
over  the  upper  parts,  and  had  a  very  plain  breast  spot,"  but  that 
unfortunately  it  was  destroyed  by  a  cat, 

23.  Peromyscus  (Baiomys)  taylori  (7'<5(JOTffj).  Taylor's 
Moose. — Represented  by  10  specimens,  of  which  only  5  are  adult, 
taken  at  Watson's  Ranch,  15  miles  south  of  San  Antonio,  March 
23,  May  9  and  29,  and  Dec.  28.  Also  two  nests.  The  adults 
are  quite  different  from  fall  adults  (Aug.  ij-Oct.  15)  from  Browns- 
ville, the  pelage  being  longer  and  fuller  and  more  varied  with 
brown;  but  the  difference  is  doubtless  seasonal,  as  the  Browns- 
ville specimens  are  in  the  new  and  only  partly-grown  fall  coat,  the 
pelage  being  thinner  and  shorter  and  more  plumbeous. 
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"  The  specimens  sent  were  taken  under  a  pile  of  dry  weeds  and 
rubbish  in  an  orchard,  where  the  two  nests  sent  were  also  found. 
There  were  several  others  with  them,  which  escaped.  The  two 
specimens  taken  in  March  were  kept  alive  till  May  29.  They 
were  fed  on  sugar  cane  seed,  oats,  corn  and  bran.  They  used  to 
drink  water  when  I  put  it  in  the  cage,  but  appeared  to  do  just  as 
well   without  it.  "  The  live  one  I  sent  you'  never  got  any  water. 

"  One  of  the  nests  sent  was  found  by  Mr.  Watson  while  digging 
up  a  small  pecan  tree  in  the  river  bottom  near  his  ranch.  The 
nest  was  about  a  foot  below  the  surface  of  the  ground  among  the 
roots  of  the  tree,  and  several  passages  led  down  into  the  ground, 
below  the  nest.  In  one  of  these  holes  a  number  of  pecan  nuts 
were  found.  The  nest  contained  an  old  female  and  three  half- 
grown  young. 

"This  mouse  evidently  is  likely  to  be  met  with  in  any  locality, 
as  I  have  found  it  in  all  kinds  of  country.  It  is  not  numerous,  nor 
easily  found,  but  one  occasionally  gets  into  traps  which  are  set  for 
Perognathus,  Feromyscus,  and  Reitkrodontomys.  It  is  apparently 
evenly  distributed,  and  not  restricted,  like  some  other  small  mam- 
mals, to  certain  kinds  of  places." — H.  P.  A. 

24.  Reithrodontomys  mezicanus  intermedius  Allen. 
Rio  Grande  Harvest  Mouse. — Represented  by  9  specimens, 
6  of  which  were  taken  at  or  near  San  Antonio  (May,  August, 
January,  February  and  March),  and  3  at  Turtle  Creek,  Kerr  Co., 
(January  and  February).  They  do  not  differ  appreciably  from  a 
September  series  from  Brownsville,  Texas,  except  that  all  but 
three  (August  specimens)  are  in  softer,  longer  and  much  fuller 
pelage.  Two  of  the  August  specimens  differ  from  the  rest  of  the 
series  in  rather  more  rufous  coloration.  One  of  these,  a  female, 
bears  on  the  label :  "Found,  with  three  young,  in  a  nest  in  a 
peach  tree  in  Watson's  orchard,  August  23,  1895." 

"I  am  inclined  to  think  the  Harvest  Mice  are  not  as  common 
as  they  used  to  be,  and  Mr.  Watson  is  of  the  same  opinion.  1 
used  to  come  across  them  occasionally  in  18S9  and  1890 
while  hunting  for  birds'  nests  on  the  Medina  River.     They  were 
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found  singly,  in  the  daytime,  in  little  round  nests,  made  of  fine 
grass,  placed  in  the  lower  branches  of  small  trees." — H.  P.  A. 

25.  Reithrodontomys  dychei  Allen.  Dyche's  Harvest 
MousE. — Represented  by  28  specimens,  mostly  more  or  less  im- 
mature, taken  at  San  Antonio,  Dec.  13,  1895,  to  Jan.  23,  1896, 
except  one,  taken  at  the  same  locality  Sept.  21, 1895.  This  species 
I  have  previously  recorded  (this  Bull.,  VII,  1895,  p.  236)  from 
Mason,  Mason  Co.,  Texas.  The  present  locality  is  within  the  range 
of  R.  mexicanus  intrrmedius,  both  species  occurring  together  in 
the  same  field  at  San  Antonio,  showing  that  their  ranges  overlap. 

26.  Sciuropterus  volans  (Linn.).  Flying  Squirrel.— 
Mr.  Attwaier  reports  a  single  specimen  taken  on  the  Guadalupe 
River,  40  miles  east  of  San  Antonio. 

27.  Sciurus  mgerliinitis(.^iK>^).  PecosFox  Squirrel. — 
Watson's  Ranch,  Medina  River,  15  miles  south  of  San  Antonio, 
Dec.  4,  Jan.  10,  June  22 — 8  specimens;  Turtle  Creek,  Kerr 
County,  May  23 — 1  specimen.  The  collector's  measurements  of 
4  of  the  specimens  (z  ii,  2  9S)  as  recorded  on  the  labels  are  as 
follows  :  Total  length  (to  end  of  tail  hairs),  532  (483-555)  ;  tail 
to  end  of  hairs,  280  (254-305) ;  hind  Uiot,  64.5  (63.5-66).  They 
vary  considerably  in  color,  especially  below,  one  (an  old  nursing 
female)  having  the  whole  ventral  surface  pale  huffy  white,  and  the 
outer  edges  of  the  tail  bordered  with  the  same  tint ;  another  is 
nearly  pure  white  below  ;  six  others  vary  from  pale  buff  below  to 
deep  orange.  One  is  apparently  albinistic,  being  brownish  yellow 
above  washed  with  gray,  but  of  the  usual  orange  buff  below. 

"Common  everywhere  in  this  region.  Many  of  them  are  white 
beneath,  and  are  said  to  be  the  younger  animal,  but  1  have  taken 
young  squirrels  that  were  nol  white  below." — H.  P.  A. 

28.  Spermophilus  grammunis  buckleyi  {Slack).  Black 
Rock  SyuiRREL.— Four  specimens.  Turtle  Creek,  Kerr  County, 
Aug.  20,  Nov.  15  and  Dec.  4. 

These  specimens  agree  with  Dr.  Slack's  description  of  his 
Spermophilus  biukleyi  (Proc.  Acad.  Nat.  Sti.  Phila.,  1861,  p.  314), 
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based  on  a  distorted,  flat  furrier's  skin  from  Pack-saddle  Moun- 
tain, Liano  Co.,  Texas,  except  that  the  area  of  black  is  rather 
larger  and  extends  further  back  in  two  of  the  specimens,  being 
continued  in  a  broad  band  on  to  the  base  of  the  tail.  The  black 
is  pure  glossy  black,  as  in  Baird's  Spermophilus  couchi,  described 
from  two  specimens  from  respectively  Santa  Catarina,  Nuevo 
Leon,  and  Victoria.  Tamaulipas  (Proc.  Acad.  Nat.  Sci.  Phila., 
1855,  p.  332,  and  Mam.  N.  Am.,  1857,  p.  311),  which  were  "en- 
tirely of  a  glossy  black."  In  the  Turtle  Creek  specimens  the 
black  merges  into  the  gray  of  the  sides,  occupying  nearly  the 
whole  of  the  dorsal  aspect  as  far  back  as  the  middle  of  the  back, 
where  it  gradually  becomes  restricted  to  the  middle  of  the  dorsal 
area,  leaving  the  posterior  third  of  the  body  mostly  gray.  Here, 
and  on  the  ventral  surface,  however,  the  black  basal  portion  of 
the  pelage  more  nearly  approaches  the  surface  than  in  normal 
specimens  of  gramtnurus,  imparting  to  these  parts  a  darker  general 
effect. 

In  genera]  appearance  this  semi-black  form  of  Rock  Spermo- 
phile  strongly  suggests  a  melanism  of  ^T.  grammu-us,  but  its  local 
and  yet  somewhat  extended  distribution  in  sonthwestern  Texas 
seems  to  imply  that  it  is  not  strictly  comparable  to  the  black 
phases  so  often  met  with  in  various  species  of  Sciurus,  it  having  a 
distinct  geographic  range  where  it  occurs  to  the  exclusion  of  the 
ordinary  phase  of  ^ra««wr«f.  It  is,  however,  quite  variable  in 
respect  to  the  extent  of  the  black  area  and  the  manner  of  its  dis- 
tribution, even  in  individuals  taken  at  the  same  time  and  place. 
Apparently  also  the  amount  of  black  increases  from  Che  northern 
part  of  its  range  southward,  becoming  wholly  black  in  S.  gram- 
murvs  couclii  in  the  region  south  of  the  Rio  Grande. 

Respecting  its  distribution  and  habits  in  the  region  northwest 
of  San  Antonio,  Mr.  Attwater  contributes  the  following  : 

"These  Black  Rock  Squirrels  are  found  in  the  caflons  and 
ravines  around  the  heads  of  the  Medina  and  Guadalupe  Rivers. 
The  nearest  point  to  San  Antonio  where  I  have  heard  of  their 
being  seen  is  on  San  Geronimo  Creek,  at  Gallagher's  Ranch,  ^5 
miles  northwest  of  San  Antonio,  where  a  single  one  was  seen  sev- 
eral years  ago  by  Mr.  Frank  Edwards,  an  enthusiastic  hunter  and 
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close  observer.  This  must  have  been  a  straggler,  as  I  shouM  not 
expect  to  find  their  regular  range  nearer  than  60  miles  northwest 
of  San  Antonio,  near  the  northern  border  of  Bandera  County, 
nor  to  find  them  common  till  well  into  Kerr  County,  There  is  a 
colony  at  the  head  of  Johnson  Creek,  a  fork  of  the  Guadalupe 
River,  about  20  miles  north  of  Kerrville.  On  May  9,  1895,  I 
visited  this  locality  with  Mr.  Lacey  to  procure  specimens.  VVe 
watched  the  cliff,  where  the  squirrels  live,  for  more  than  an  hour 
from  the  opposite  side  of  the  cafton,  during  which  time  a  dozen 
or  more,  of  various  ages,  came  out  of  the  holes  and  crevices  in 
the  rocks.  We  peppered  them  with  small  bullets  and  coarse  shot. 
Two  or  three  were  killed  outright,  and  others  were  wounded,  but 
we  were  obliged  to  leave  them  on  the  inaccessible  ledges,  and 
reluctantly  returned  without  securing  a  single  specimen.  Some 
of  the  largest  appeared  very  black,  but  some  of  the  smaller  ones 
were  of  a  grayish  color  all  over.  The  four  specimens  sent  you 
are  from  the  head  of  Turtle  Creek  in  Kerr  County,  and  were 
kindly  obtained  and  prepared  forme  by  Mr.  Lacey. 

"  These  Rock  Squirrels  are  not  generally  distributed  over  the 
country,  like  the  Tree  Squirrels,  but  live  in  colonies,  a  dozen  or 
more  miles  apart,  and  generally  in  some  favorite  cliff  or  cafton 
near  the  heads  of  the  creeks  that  form  the  sources  of  the  rivers. 
When  occurring  near  ranches  these  squirrels  do  considerable 
damage  to  the  gardens  and  cornfields.  They  are  expert  climbers, 
making  their  way  up  the  perpendicular  faces  of  clilTs  with  ease. 
Unless  disturbed  or  alarmed  their  progress  is  slow  and  their 
movements  are  more  like  those  of  a  creeping  reptile  than  the 
lively  skip  of  a  squirrel.  If  they  bounded  swiftly  from  rock  to 
rock  there  would  be  nothing  to  excite  surprise,  but  when 
seen  slowly  crawling  along  the  underside  of  an  overhanging  ledge 
of  apparently  smooth  limestone  one's  curiosity  is  excited,  and  you 
watch  their  movements  with  surprise.  On  being  alarmed,  how- 
ever, they  move  with  great  quickness. 

"This  is  the  only  Spermophile  I  have  met  with  near  San  Anto- 
nio, Bexar  County  being  apparently  outside  of  the  range  of  either 
Spermophilus  mexicauus  or  S.  tridecemlineatiis.  The  former  may 
occur  not  far  from  the  southwestern  border  of  this  county,  or  on 


^yGoo'^lc 


7°      Bulletin  American  Museum  of  Natural  History.   [Vol.  VIII, 

the  other  side  of  the  Medina  River,  25  miles  south  of  San  Anto- 
nio, where  Perodipus  is  found." — H.  P.  A. 

29.  Cynomys ludovicianus («9r</).  Prairie Doo. — "Bexar 
County  is  outside  of  the  Prairie  Dog  region,  but  I  saw  one  in  a 
wild  state  on  a  raach  about  twenty  miles  west  of  San  Antonio  in 
1889.  It  made  its  burrow  near  the  ranch,  and  was  finally  killed 
by  hunters."— H,  P.  A. 

30.  Castor  canadensis  Kuhl.  Beaver.  —  Mr.  Attwater 
reports  the  Beaver  as  formerly  found  northwest  of  San  Antonio, 
and  states,  on  the  authority  of  Mr.  Lacey,  that  it  is  still  found  spar- 
ingly on  the  Little  Llano  and  Perdinales  Rivers.  Mr.  Attwater 
also  sends  a  newspaper  record  of  the  capture  of  a  specimen  by  a 
trapper  near  San  Angelo,  about  April  10, 1895,  weighing  Sa  pounds. 

31.  Nyctinomtis  brasiliensis  Is.  Gtoffr.  House  Bat. — 
Represented  by  a  series  of  15  specimens,  two  of  which  are  from 
Kerr  County,  and  the  rest  from  the  immediate  vicinity  of  San 
Antonio.  Mr.  Attwater  says  this  is  the  most  common  of  the  Bats,  and 
that  it  lives  in  holes  and  crevices  in  the  roofs  and  walls  of  houses. 
He  also  contributes  the  following  interesting  note  on  Bat  caves  : 

"  Large  bat  caves  are  found  in  the  rough  limestone  region  north 
and  west  of  San  Antonio,  particularly  in  Bandera,  Medina, 
Uvalde,  Edwards,  and  Kerr  Counties.  In  some  places  a  good 
business  is  done  in  gathering  bat  guano  for  the  market.  I  visited 
one  of  these  caves  near  the  head  of  Turtle  Creek  in  Kerr  County. 
We  entered  the  cave  at  night  with  lanterns,  hoping  to  secure 
some  bats.  There  were  several  hundred  in  sight  flying  about 
when  we  entered,  but  they  quickly  retreated  into  holes  and  cracks. 
We  then  tried  to  knock  them  down  outside  the  cave  with  sticks 
and  stones,  but  they  all  eluded  us.  There  appeared  to  be  two 
kinds  of  bats,  one  much  larger  than  the  other.  The  guano  was 
about  three  feet  deep  on  the  floor  of  the  cave.  Although  this 
was  a  comparatively  small  cave,  we  estimated  that  there  were  two 
hundred  targe  sacks  full  in  sight." 

32.  Atalapha  borealis  (Muller).  Rkd  Bat.— One  adult 
female,  with  three  young,  taken  May  13,  1894. 
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"Quite  common;  found  hanging  to  the  branches  of  trees.  The 
three  young  specimens  in  alcohol  were  found  clinging  to  the  nip- 
ples of  the  mother."— H.  P.  A. 

33.  Atalapba  cinerea  {Beauv.).  Hoarv  Bat.— One  speci- 
men. 

"Taken  near  Cubbra  Springs,  18  miles  west  of  San  Antonio,  by 
Mr.  Steven  Kearney,  who  found  it  hanging  on  a  hackberry  tree. 
He  does  not  remember  the  exact  date,  but  is  certain  it  was  in  the 
early  part  of  the  summer  of  1891." — H.  P.  A, 

34.  Vespertilio  sp.  ? — Three  specimens,  San  Antonio,  March 
13  and  Oct.  11,  1895.  Mr.  Attwater  reports  the  capture  of  still 
another  specimen  on  Nov.  11,  1895,  but  the  species  does  not 
appear  to  be  common.     It  is  a  large  form  of  the  lucifugus  group. 

35.  Scalops  texanus  Allen.  Texas  Mole. — Two  specimens 
from  the  vicinity  of  San  Antonio  are  not  distinguishable  from 
Rockport  specimens  (see  this  Bulletin,  VI,  1894,  pp.  184-186). 

"Not  nearly  so  numerous  as  at  Rockport.  Found  only  in 
sandy  soil.  They  do  much  damage  in  vegetable  gardens  by  eat- 
ing newly-planted  seeds.  I  think  the  chestnut-orange  shade  is  a 
feature  of  the  adults,  it  being  less  marked,  or  even  quite  lacking, 
in  young  specimens." — H.  P.  A. 

36.  Notiosorex  crawfordi  Baird.  Crawford's  Shrf.w.— 
Represented  by  a  single  specimen, "found  dead  at  entrance  to  a 
hole  at  the  foot  of  a  mesquit  bush,  on  high  land  one  mile  east  of 
San  Antonio."  Mr.  Attwater  also  states  in  his  notes:  "In  1889 
I  caught  several  specimens  of  this  Shrew  in  a  hole  I  dug  close  to 
a  pond,  i  have  not  met  with  any  for  several  years,  except  the  one 
here  sent,  and  believe  they  are  much  less  common  than  formerly, 
an  opinion  also  shared  by  Mr.  Watson." 

Dr.  Merriam  also  refers  (North  Am.  Fauna,  No.  10,  Dec.,  1895, 
P-  33)  'o  a  specimen  received  from  Mr.  Attwater  collected  at  San 
Antonio  in  TS90. 
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37.  Ursus  americanus  {Pall.).  Black  Bear.— Represented 
by  a  single  skull,  from  the  head  of  the  Nueces  River. 

"  Black  Bears  are  still  found  in  localities  at  the  head  of  the 
Nueces  River,  and  in  the  Devil's  River  region,  where  the  immense 
and  almost  impenetrable  cedar  brakes  afford  them  protection. 
Ten  years  ago  they  were  common  in  parts  of  Bandera  and  Kerr 
Counties.  Mr.  Lacey  informs  me  that  at  that  time  '  Bear  bacon  ' 
was  nearly  always  to  be  found  at  any  of  the  ranches  on  Turtle 
Creek,  and  that  it  was  almost  impossible  to  raise  hogs  on  account 
of  Bears  eating  the  young  pigs. 

"A  pair  of  Black  Bears  have  bred  three  times  in  the  Zoological 
Gardens  at  San  Antonio,  each  lime  bringing  forth  the  young  early 
in  spring.  There  were  three  or  four  in  each  litter,  about  the  size 
of  rats,  and  they  were  eaten  by  the  old  ones  each  time." — H.  P.  A. 

38.  Procyon  lotor  hernandezii  (IVagler).  Raccoon.— 
Two  specimens,  ?  ad.  and  3  juv.,  from  the  vicinity  of  San  Antonio. 

"Common  throughout  this  region,  but  most  often  met  with 
along  the  rivers,  where  they  live  in  the  holes  and  crevices  in  the 
high  bluffs.  They  are  very  fond  of  the  fresh-water  mussels,  and 
eat  lizards  whenever  they  can  catch  them." — H.  P.  A. 

39.  Bassariscus  astutus  (Licht.).  Civet  Cat.— Although 
not  represented  by  specimens,  Mr.  Attwater  contributes  the  fol- 
lowing : 

"  More  common  in  the  rough  country  north  and  west  of  San 
Antonio.  In  captivity  they  become  quite  tame,  and  live  comforta- 
bly ;  but  I  have  not  heard  of  their  breeding  in  confinement.  In 
a  wild  state  they  live  principally  on  birds  and  mice,  and  are  said 
to  be  expert  mice  catchers." — H.  P.  A. 

40.  Conepatus  mapurito  {Gmel.).  White-backed  Skunk  ; 
Bare-nosed  Skunk. — "  I  have  heard  of  several  being  killed  here, 
and  Mr.  Toudouze,  a  taxidermist,  has  a  mounted  specimen  in  his 
collection   which   was  killed  on   the   Medina   River,   in   Bexar 
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County,  and  Mr.  Lacey  informs  me  that  the  species  is  still  found 
in  Kerr  County,  but  that  it  is  not  common." — H.  P.  A, 

41.  Mephitis  mesomelas  Licht.  Texas  Skunk  —Three 
specimens — a  young  female  about  one-ijuarter  grown,  Aug.  6,  and 
an  adult  male,  Aug.  16,  1895,  from  San  Antonio.  Also  an  adult 
male,  "  caught  alive,  when  about  half  grown,  seven  miles  south  of 
San  Antonio,  and  kept  alive  for  eighteen  months  "  at  the  San  Pedro 
Springs  Zoological  Garden  in  San  Antonio,   Killed  Nov.  19, 1895. 

The  first  two  specimens  are  similar  to  the  series  already  de- 
scribed by  me  from  Oklahoma  (this  Bulletin,  VI,  1894,  pp.  188, 
189);  the  other  is  almost  wholly  white,  but  has  the  long  broad 
tail  and  general  pruponions  of  the  Oklahoma  specimens.  The 
whole  head,  except  a  broad  median  stripe  and  a  transverse  band 
in  front  of  the  ear,  is  black,  as  is  also  the  whole  throat  and  fore 
neck;  the  rest  of  the  lower  surface  is  white  with  narrow  streaks 
and  small  patches  of  black,  most  prevalent  toward  the  anal 
region.  Above  the  only  black  on  the  body  is  a  narrow  median 
stripe  extending  from  the  middle  of  the  back  to  the  base  of  the 
tail,  and  black  hairs,  in  ill-defined  stripes  over  and  posterior  to  the 
shoulders.  The  long  hairs  of  the  tail  are  white  at  base  and  term- 
inally, most  of  them  wholly  white,  but  many  have  the  middle 
third  black.  Of  this  specimen  Mr.  Aitwater  gives  the  following 
measurements:  Length,  711;  tail  (to  end  of  hairs),  375;  tail 
vertebra,  260;  hind  foot,  66.  Weight,  3^^  lbs.,  of  which  about 
one  pound  was  fat. 

On  the  skull  the  occipital  and  sagittal  crests  are  well  devel- 
oped, although  the  animal  was,  from  the  above  evidence,  probably 
not  more  than  two  years  old. 

42.  Spilogale  indianola  Merriam.  Indianola  Striped 
Skunk. — Two  specimens,  one  "shot  at  night  in  the  top  of  a  mes- 
quit  tree,"  October  5,  1895,  near  the  city  ;  the  other  was  taken  on 
the  Medina  River,  fifteen  miles  south  of  San  Antonio.  The  white 
markings  in  both  these  specimens  are  pure  white  instead  of 
creamy  white,  as  is  usually  the  case  with  specimens  from  the  coast 
region  of  Texas  (f/.  this  Bulletin,  ill,  1890,  p.  219,  and  VI,  1894, 
p.  196). 
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"Not  very  common,  but  apparently  more  numerous  in  the 
rough  country  north  of  San  Antonio  than  south  of  it.  The  Little 
Striped  Skunks  are  known  here  as  'hydrophobia  skunks.'" — 
H.  P.  A. 

At  my  solicitation  Mr.  Attwater  kindly  made  inquiries  as  to  the 
evidence  in  support  of  the  belief  that  this  species  is  especially 
subject  to  rabies,  and  hence  dangerous  to  human  life.  As  the 
results  of  his  inquiries,  he  writes  later  that  "I  have  as  yet  no  au- 
thentic accounts  of  per.sons  being  bitten."  He  heard  of  numer- 
ous cases,  but  could  find  no  one  having  personal  knowledge  of 
such  facts.  He  says:  "I  hear  a  good  many  'yarns,'  but  as  yet 
nothing  reliable.  Everybody  believes  their  bite  will  cause  hydro- 
phobia, because  everybody  else  says  so,  and  knows  some  one  who 
knew  some  one  else  that  was  bitten,  etc.,  etc." 

43.  Putorius  brasiliensis  frenatus  (Lieht.).  Bkidi.ed 
Weasel. — One  specimen,  I,  ad.,  San  Antonio,  Feb.  \2,  1891. 
Total  length,  495  ;  tail  to  end  of  hairs,  213;  tail  to  end  of  verte- 
brae, 186;  hind  foot,  51. 

"  Not  common,  but  occasionally  met  with  in  the  chaparral  and 
cactus  lands,  where  Wood  Rais,  Rabbits  and  Quail  abound.  They 
were  frequently  met  with  around  San  Antonio  during  the  great 
'Tramp  Rat'  invasion  of  1889-90." — H.  P.  A. 

44.  Taxidea  taxus  berlandieri  (Baird).  Mexican 
Badger,  -One  specimen,  2  ad.,  San  Antonio,  March  2,  1895, 
"  Weight,  \4%  lbs."  The  white  dorsal  stripe  runs  uninterruptedly 
from  the  nose  to  the  base  of  the  tail,  but  is  considerably  reduced 
in  width  over  the  shoulders, 

"  Badgers  are  common  in  places  between  San  Antonio  and  the 
Rio  Grande,  but  it  is  only  during  the  last  few  years  that  I  have 
heard  of  them  in  this  county.  The  female  sent  was  killed  on 
March  2,  It  was  run  down  at  night  by  hounds,  while  cat 
hunting,  18  miles  southwest  of  San  Antonio.  Its  stomach  con- 
tained the  remains  of  a  Pocket  Mouse,  a  young  Wood  Rat,  Liz- 
ards, etc."— H.  P,  A, 
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45.  Caois  lupus  (?nubiU8  Say).  Lobo  Wolk;  Timber 
Wolf.— "Formerly  common  in  Bexar  County,  but  I  have  not 
heard  of  their  occurrence  here  for  several  years.  They  are  still 
found  in  the  broken,  hilly  country  northwest  of  San  Antonio,  par- 
ticularly in  Edwards  County.  They  are  more  cautious  than  the 
Coyotes,  and  disappear  as  the  country  becomes  more  settled  and 
traversed  by  railroads.  They  are  much  more  dreaded  by  the 
sheep  and  goat-men  than  the  Coyotes.  Mr.  Lacey  says  a  Coyote 
kills  sheep  because  he  wants  something  to  eat,  but  that  a  '  Lobo ' 
kills  them  just  for  fun,  and  generally  '  lays  out '  a  dozen  or  two 
before  he  quits.  The  ranchmen  always  pay  a  larger  reward  for  a 
Lobo  than  for  a  Coyote. 

"Mr.  J.  Blackburn  Miller,  of  Newburgh,  N.  Y.,  who  spends 
much  time  hunting  in  Texas,  with  headquarters  at  San  Antonio, 
and  a  good  authority  on  Texas  game,  has  made  some  interesting 
experiments  crossing  Coyotes  and  Lobos  with  some  of  his  dogs. 
A  setter  bitch  crossed  with  a  male  Coyote  raised  three  pups,  and 
a  'Great  Dame'  or  Wulmer  bitch  crossed  with  a  male  Lobo  had 
thirteen  pups." — H.  P.  A. 

Since  receiving  the  above,  Mr.  .\ttwater  has  sent  me  clippings 
from  a  newspaper  report  of  the  Fourth  .\nnual  Convention  of  the 
'Texas  Live  Slock  Association,' held  in  San  Antonio,  Jan.  14, 
1896.  In  consequense  of  "the  alarming  increase  of  destructive 
animals  in  this  Slate,  especially  the  Loafer  or  Gray  Wotf,  and  the 
consequent  loss  of  our  stock,"  it  was  urged  by  Mr.  Pryor,  the 
President  of  the  Association,  that  prompt  action  be  taken  to 
secure  from  the  legislature  a  law  "  placing  a  bounty  on  this  one 
class  of  depredators."  Other  speakers  referred  to  the  serious  loss 
of  stock  from  the  ravages  of  Wolves  and  Coyotes,  amounting  in 
some  instances,  it  was  claimed,  to  about  10  per  cent,  a  year. 

46.  Canis  latrans  Say.  Coyote. — "Coyotes  are  common 
in  Bexar  County,  and  come  to  the  outskirts  of  San  Anlonio 
during  the  night  after  chickens,  etc.  We  have  been  favored 
with  a  number  of  visits  from  them  during  the  present  year. 
In   Kerr  County  and    adjoining    counties   they  are   the  'thorn 
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in  the  side,'  of  the  sheepmen.  Mr.  Lacey  says  the  Coyotes  of 
that  region  are  different  from  the  Coyotes  of  the  prairies,  being 
much  larger.  They  are  believed  by  the  ranchmen  to  be  a  cross 
between  the  'Lobo'(Wolf)  and  the  Coyote.  Two  years  ago, 
when  the  bounty  act  was  in  force,  the  regular  '  Lobo '  price  was 
allowed  for  the  large  Coyotes  of  the  rocky  region  to  the  north- 
westward of  San  Antonio. 

"A  pair  of  Coyotes  in  the  Zoological  Garden  have  bred  for  the 
last  four  or  five  years.  The  young  are  generally  born  in  April, 
from  four  to  nine  in  a  litter.  The  male  is  nearly  black;  the  female 
of  the  ordinary  color.  The  young  are  about  half  black  and  half 
gray,  with  generally  more  black  ones  than  gray,  i.e.,  three  out  of 
five  are  black."— H.  P.  A. 

47.  Vulpes  fulvus  {Gmel.).  Reo  Kox.— Mr.  Attwater  in 
his  manuscript  notes  having  made  reference  to  the  occurrence  of 
this  species  in  Texas,  and  to  the  fact  of  Its  probable  recent  intro- 
duction from  the  East,  led  me  to  ask  for  further  information  on 
the  subject.  With  his  usual  readiness  to  supply  information 
whenever  obtainable,  he  wrote  me  under  date  of  Dec.  18,  1895, 
as  follows : 

"Enclosed  is  a  communication  from  Mr.  T.  H.  Brown,  Secre- 
tary of  Texas  Fox  Hunters'  Association,  Waco,  Texas,  in  reply 
to  my  letter  to  Mr.  Seley,  to  whom  I  wrote  asking  for  some  infor- 
mation in  regard  to  Ihe  Red  Foxes,  mentioned  in  my  last  letter. 
I  trust  the  information  will  be  interesting.  It  is  certainly  satis- 
factory to  get  authentic  and  reliable  accounts  of  such  circum- 
stances direct  from  those  who  first  introduced  the  animals, 
thereby  establishing  reliable  data  for  future  reference,  and  i  am 
pleased  to  think  we  have  been  able  to  do  so  with  so  little  trouble. 
You  can  retain  the  letter,  as  I  have  taken  notes  from  it,"  etc. 

Mr.  Brown's  letter  here  follows,  and  is  so  detailed  and  explicit, 
and  so  well  covers  the  essential  facts  of  the  introduction  of  Red 
Foxes  into  Texas  for  sporting  purposes,  that  it  will  take  its  place 
in  the  natural  history  literature  of  Texas  as  a  document  of  pier- 
man  ent  historic  interest. 
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Waco,  Texas.  Dicemirr  4),  /*y.  ) 

H.   K  Attwater.  Esq.,  San  Antonio, 

Afy  Dear  Sir  ; — I  have  just  been  handed  a  letter  by  Mr,  Seley  from  you 
desiring  information  in  r^^rdto  "  Ked  Foies,"  and  will  uke  pleasure  in  giving 
you  such  information  as  I  have.  Yes,  sir,  there  is  a  Texas  Fox  Hunters'  Asso- 
ciation, with  Dr.  John  D.  Rogers,  of  Galveston,  as  President,  and  myself  as 
Secretary.  I  was  the  first  to  introduce  '*  Ked  Foxes  "  into  this  part  of  [he 
Slate.  We  had  eichani^ed  our  old  time  native  hounds  or,  as  are  usually  called, 
"Pol  Lickers,"  for  the  Walker  dogs  from  Kentucky,  and  the  Gray  Foxes 
proved  themselves  no  match  for  these  dogs,  only  being  able  to  run  from  twenty 
to  forty-live  minutes  ahead  of  them.  Having  (he  dogs,  it  became  necessary  to 
^1  game  that  would  give  them  a  respectable  race.  Accordingly  in  1891  I 
imparted  from  Kentucky  and  Tennessee  10  Red  Foxes  and  placed  them  among 
the  Bosque  Brakes  about  four  miles  above  where  it  empties  into  the  Brazos 
River.  They  gi^ually  scattered  over  a  large  area  of  country.  The  next 
spring  (iSg2)  I  again  brought  in  33  more  reds  from  the  older  States,  planting 
13  of  them  again  among  the  Bosque  Brakes  and  10  of  them  on  White  Rock 
Greek  on  the  east  side  of  the  Brazos  River.  These  foxes  afforded  us  some  line 
sport,  but  they  too  gradually  scattered,  only  a  few  remaining  in  the  neighbor- 
hood of  their  adopted  home,  some  wandering  oH  through  Bosque  and  Erath 
Counties.  The  next  spring  I  only  succeeded  in  getting  two  reds  from  the  East 
and  planted  these  on  the  Itosque.  and  Ihey  remained  and  are  still  affording  line 
races.  In  the  spring  of  iSgs  I  again  planted  5  reds  on  the  river  near  Lovers' 
Leap,  where  the  waters  of  all  the  Hosques  mingle  with  the  waters  of  the  Brazos. 
Some  of  the  bluffs  here  are  300  feet  high,  and  have  a  great  many  caves  in  them, 
and  these  last  foxes  seem  well  satisfied  with  their  new  home.  Occasionally  I 
hear  of  a  Ked  Fox  in  various  parts  of  this  (McLennan)  Gounty,  and  I  am  satis- 
tied  that  within  a  few  years  they  will  be  as  numerous  here  as  in  the  old  States. 

1  understand  that  Messrs.  Eli  and  James  Kosboraugh  and  Gapt,  T.  H, 
Graig,  all  of  Marshall,  Harrison  Gounty.  some  ten  or  fifteen  years  since  planted 
quite  a  number  of  reds  in  that,  the  eastern,  part  of  the  Slate,  and  occasionally 
they  find  them  where  they  have  located  oH  some  twenty  or  thirty  miles  from 
where  originally  turned  loose. 

Dr.  John  D.  Rogers  has,  I  think,  during  the  spring  of  1S95,  planted  some 
six  or  eight  on  his  Brazos  Bottom  farms  in  Brazos  and  Washington  Gounties. 
I  would  suppose  thai  in  all  there  have  been  at  least  100  Ked  Foxes  imported 
and  planted  in  the  State. 

Hiding  this  information  will  assist  you  in  your  work, 

1  remain  most  respectfully. 

T.   H,   Brown. 
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48.  Urocyon  cinereo-argenteus  {Mull.).  Gray  Fox. — 
"  Gray  Foxes  are  not  very  common,  and  are  found  generally  away 
from  the  river  bottoms,  and  in  the  more  heavily  timbered  parts  of 
the  country  south  of  San  Antonio.  They  are  perhaps  more  at 
home  in  the  broken  country  north  of  San  Antonio.  They  are 
fond  of  grapes,  persimmons,  wild  cherries,  black  haws,  etc.,  and 
are  said  to  eat  melons.  They  are  good  climbers.  Mr.  Lacey 
informs  me  that  his  hounds  sometimes  tree  them,  and  that  they 
go  to  the  tops  of  the  highest  trees.  He  remembers  one  or  two 
occasions  when  the  fox  was '  the  highest  part  of  the  tree.' 

"  While  we  were  camped  out  in  the  rough  country  west  of 
Turtle  Creek  in  Kerr  County,  last  December,  I  had  a  good  oppor- 
tunity for  becoming  familiar  with  the  note  or  noise  made  by  these 
tittle  foxes.  They  approached  our  camp-fire  after  dark,  and  from 
a  respectful  distance  gave  vent  to  their  surprise  or  disgust.  From 
the  shape  of  this  beautiful  little  animal  1  should  certainly  have 
expected  to  hear  some  kind  of  a  sharp,  ringing  bark,  like  the  howl 
of  a  small  dog  or  a  coyote,  but  was  surprised  to  hear  a  hoarse 
kind  of  noise,  repeated  slowly  several  times  with  short  intervals, 
more  like  the  coarse  note  of  some  bird  of  prey  than  the  bark  of 
a  fox.  In  fact,  at  first  J  took  it  to  be  the  note  of  some  kind  of 
owl  or  night  bird,  with  which  I  was  unfamiliar,  but  Mr.  Lacey 
was  well  acquainted  with  it." — H.  P.  A. 

49,  Lynx  ic^Ltnsis  Allen.'  Texas  Lynx. — Two  specimens, 
as  follows:  No.  10,31  r,  ,^  ad.,  Watson's  Ranch,  Medina  River, 
r5  miles  south  of  San  .A,nlonio,  May  9,  1894;  No.  10,310,  3ad. 
(a  flat  skin),  same  locality,  Feb.  14,  1895.  These  specimens  meas- 
ure respectively  as  follows:  No.  10,311,  length,  913;  tail,  190; 
hind  foot,  190  ;  weight,  r8^  lbs.  No.  ro,3io,  length,  935 ;  tail, 
197  ;  hind  foot,  188. 

From  Mr.  Attwater's  extended  notes  on  this  species,  I  extract 
the  following  : 

"The  Lynx,  or  Short-tailed  Wild  Cat,  is  common  all  over  this 
region,  but  not  as  numerous  as  formerly.  Its  home  is  among  the 
ravines   and    dry  gullies  which  run  into  the  creeks  and   rivers, 

'  t^nj  ™/bi,  var.  macalalut,  AuD  *  Bach.    N.  Am,  Quad.,  II,  1851,  jm,  pi.  icii.    (Ni>t 

FilhiLynx^imlgari,  iwf./a/w  Ke>K.  An.  Kingd.,1,  1741.  No.  397.; 
Lynjt  Irxtmh  hu.rji.  Hull.  Am.  Miis.  Nat,  Hisi.,  Vll,  p,  1S8,  Juneai,  1895. 
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where  the  land  is  broken  and  cut  into  holes  and  fissures  by  heavy 
rains,  and  the  whole  covered  with  a  tangled  growth  of  thorny 
brush,  cacti,  yuccas,  and  small  trees,  forming  a  labyrinth  which 
presents  to  the  intruder  a  thousand  thorns  at  every  step,  pene- 
trated only  by  cattle  paths  leading  to  water,  and  where  a  man 
found  traveling  on  foot  would  be  considered  either  an  escaped 
lunatic  or  a  fugitive  from  justice.  Here  the  Wild  Cats  used  to 
share  the  premises  with  Peccaries,  but  the  latter  have  been  killed 
out  in  this  county,  and  their  only  neighbor  now  is  the  rattlesnake. 

"  Wild  Cats  are  often  seen  in  the  daytime,  lying  on  ledges  along 
the  river  bluff,  and  on  horizontal  limbs  of  irees  sunning  them- 
selves. Mr.  Watson  once  saw  a  Wild  Cat  lying  in  the  water  on 
the  Medina  River,  cooling  itself  after  having  been  run  by  dogs. 
Their  food  consists  chiefly  of  Wood  Rats,  Rabbits  and  Quail. 
They  steal  many  turkeys  and  chickens  from  the  ranches,  and  kill 
goats  and  young  pigs.  On  skinning  a  Wild  Cat,  the  legs,  head, 
neck,  etc.,  are  often  found  to  be  covered  with  cactus  thorns, 
where  they  have  accumulated  under  the  skin  in  large  quantities, 
the  cats  no  doubt  obtaining  most  of  the  rats,  etc.,  by  pouncing  on 
them  in  their  retreats  among  the  bunches  of  Opuniia. 

"I  have  had  the  pleasure  of  hunting  Wild  Cats  with  Mr.  Otto 
Braubach,  a  neighbor  of  Mr.  Watson,  who  has  a  pack  of  hounds 
trained  to  hunt  cats,  and  have  obtained  some  interesting  informa- 
tion from  him  in  regard  to  their  habits.  Mr.  Braubach  hunted 
Wild  Cats  for  the  bounty  several  years  ago,  and  in  less  than  twelve 
months,  commencing  about  September,  1892,  killed  85  of  these 
cats.  They  were  nearly  all  killed  in  a  cattle 'pa.sture' formed  by  the 
fork  of  the  Medina  and  I  -eon  Rivers  about  twelve  miles  southwest 
from  San  Antonio,  A  number  of  other  Wild  Cats  were  killed  during 
the  same  time  by  other  hunters  in  the  same  neighborhood.  It 
generally  took  the  hounds  about  three  hours  to  tire  a  cat  out  and 
'  tree '  it  or  corner  it  in  a  cave,  and  one  was  once  run  into  the  river 
by  the  dogs  and  killed  there.  The  cats  would  not  take  to  trees 
or  holes  on  dark  nighii,  but  kept  dodging  around  in  chaparral 
thicket  till  they  were  run  down. 

"  Mr.  Lacey  reports  them  common  in  Kerr  County,  and  from  a 
high  place  on  the  side  of  a  caflon  he  once  saw  an  old  one  dodging 
the  dogs  by  following  around  after  the  hounds  that  were  trailing  it 
among  the  thickets  below  him.     These  cats  are  often  taken  while 
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young  and  raised  as  pets,  and  become  very  much  attached  to 
their  owners.  They  occasionally  breed  in  confinement." — 
H.  P.  A. 

50.  Felis  concolor  Unn.  Panther  ;  Mexican  Lion. — 
Represented  by  two  skulls  and  a  kitten,  which  died  in  the  Zoologi- 
cal Garden  at  San  Antonio. 

"  Not  as  scarce  as  the  Jaguar  in  the  country  west  of  San  Antonio, 
but  they  are  fast  becoming  killed  out,  Mr.  Otto  Braubach  saw 
one  on  the  Medina  River  in  this  (Bexar)  county  two  years  ago, 
and  Mr.  Lacey  reports  one  on  Turtle  Oeek,  Kerr  County,  one 
year  ago.     These  are  the  only  recent  trustworthy  records  I  have. 

"The  pair  of  which  I  sent  you  the  skulls  died  here  in  the 
Zoological  Garden  from  having  been  poisoned.  They  had  given 
birth  to  two  litters  of  kittens,  of  four  each — the  first,  April  4, 1891, 
the  second,  June  4,  1892.  The  period  of  gestation  was  observed 
to  be  96  days.     They  were  about  six  years  old." — H.  P.  A. 

51.  Felis  onca  Linn.  Jaguar. — "  Rare  east  of  the  Nueces 
River,  but  still  taken  occasionally  in  the  chaparral  thickets  in  the 
counties  bordering  the  Rio  Grande,  Said  to  have  formerly 
occurred  in  this  (Bexar)  county." — H,  P.  A. 

52.  Felis  pardalis Ziff«.  Ocelot;  Leopard  Cat. — "Com- 
mon in  the  vast  chaparral  thickets  between  San  Antonio  and  the 
Rio  Grande,  but  now  seldom  discovered  near  San  Antonio,  Three 
years  ago  Mr.  Otto  Braubach's  hounds  treed  a  Leopard  Cat  near 
the  fork  of  the  Medina  and  Leon  Rivers.  This  is  the  only  recent 
authentic  record  I  have  for  the  occurrence  of  this  animal  in  Bexar 
County.  Mr.  Lacey  informs  me  that  they  are  still  met  with  rarely 
in  Kerr  County."— H.  P.  A, 

The  following  species  was  accidentally  omitted  in  its  proper 
place  (p.  57). 

53.  Lepus  aquaticus  attwateri  .^//m.  Attwater's  Swamp 
Hare. 

IS.   Nat.  Hist,  VII,  1895,  p. 

There  is  nothing  to  add  to  the  account  of  this  species  already 
published  (I.  c). 
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Article  VI.— SPECIES  OF  HYRACOTHERIUM  ANT) 
ALLIED  PERISSODACTYLS  FROM  THE  WAH- 
SATCH  AND  WIND  RIVER  BEDS  OF  NORTH 
AMERICA. 

By    J,    I..    WoRTMAN. 


The  determination  of  the  species  of  the  Perissodactyla  from 
the  I.ower  Eocene  horizons  of  this  country  has  hitherto  been  a 
matter  of  considerable  difhculty,  and  it  has  been  only  after  a 
most  careful  study  of  nearly  all  the  known  material,  that  1  have 
been  able  to  come  to  any  delinite  conclusions  regarding  their 
classification  and  arrangement.  At  the  outset  it  is  necessary  to 
clearly  distinguish  the  geneta  before  undertaking  to  discuss  the 
species. 

In  the  Wahsatch  deposits  of  this  country  there  are  only  three 
genera  which  clearly  belong  to  the  Perissodactyla,  although 
several  others  have  been  described.  The  three  well-marked 
groups  of  species  thus  capable  of  being  distinguished  and  defined 
are  Htptfid^n,  Systemodon  and  Hyraeotherium,  all  of  which  are 
found  associated  in  the  same  deposits.  Three  others  have  been 
proposed,  but  it  is  highly  probable  that  they  are  either  synonyms 
of  one  of  the  three  above  mentioned,  or  of  doubtful  generic 
value. 

Of  these  latter  invalid  genera  I  will  consider  first  the  one  pro- 
posed by  Prof.  Marsh'  under  the  name  Eohippiis,  to  which  he 
refers  two  species,  E.  validus  and  E.pernix,  the  former  from  the 
Wahsatch  of  New  Mexico,  and  the  latter  from  the  Wahsatch  of 
the  Bear  River  Beds  of  western  Wyoming.  Zittel'  considers 
Bohippus  and  Ectocium,  a  genus  proposed  by  Cope  from  the 
Wahsatch  of  the  Big  Horn  Basin,  as  synonymous,  but  upon  what 

'  Amer.  Jimr.  Sci.,  Vol.  Xli.Nipv..  igj6.  |>.  401. 
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ground  he  does  not  state.  From  Prof.  Marsh's  description  and 
measurements  of  the  two  species  of  this  genus  it  would  appear, 
at  least  until  some  other  differences  are  shown  to  exist,  that 
Eohippus  vaiidus  is  the  same  as  Hyracotherium  vasacciense  of 
Cope  from  the  same  locality.  Eohippus  pernix,  according  to  the 
measurements  and  description,  corresponds  exactly  with  Hyraco- 
therium index  of  Cope,  also  from  the  same  locality  in  which  Prof. 
Marsh's  specimen  was  obtained. 

Prof.  Marsh  has,  however,  added  some  important  knowledge 
to  the  characters  of  these  earliest  known  horses,  more  especially 
as  regards  the  structure  of  the  feet.  He  has  shown,'  for  exam- 
ple, that  in  E.  vaiidus  the  hind  foot  possessed  a  vestige  of  the 
fifth  digit,  a  structure  which  had  entirely  disappeared  from  the 
horses  of  the  Wind  River  Beds.  He  was  the  first,  moreover, 
to  point  out  the  equine  characters  of  these  forms.  The  question 
now  arises,  what  is  the  footstructureof  the  type  of  Hyracotherium  1 
If  it  is  the  same  as  that  described  by  Marsh  in  Eohippus  vaiidus, 
then  Eohippus  is  a  synonym  of  Hyracotherium,  but  if  it  is  the 
same  as  that  described  by  Cope  in  Hyracotherium  ventieolum, 
viz.,  the  absence  of  this  vestigial  fifth  digit,  then  the  genus 
Eohippus  is  a  good  one  and  must  be  retained.  The  only  char- 
acters upon  which  we  are  enabled  to  form  a  judgment  is  the 
structure  of  the  superior  premolars.  These  in  Owen's  type  of 
Hyracotherium'  are  simple,  and  correspond  closely  with  the 
Wahsatch  stage  of  evolution  in  this  country.  While  in  the 
Wind  River  horizon,  as  I  will  attempt  to  show  presently,  there 
is  a  decided  advance  in  the  structure  of  one  of  these  teeth,  at 
least,  which  we  know  is  associated  with  the  disappearance  of 
the  vestigial  fifth  digit  from  the  hind  foot,  as  exemplified  in 
the  skeleton  of  Hyracotherium  ventieolum.  From  this  evidence 
it  seems  to  me  that  one  is  in  a  measure  justified  in  considering 
Eohippus  axid  Hyracotherium  as  referring  to  one  and  the  same 
group  of  species.  There  is,  however,  a  constant  and  important 
difference  between  the  European  and  American  Hyracotheres 
seen  in  the  structure  of  the  second  superior  premolar.  In  all 
the    American    forms    which    I    have   seen    this  tooth    has    two 

'  Amer,  Jour  Sci^  Vnl.  XII,  Ni.v..  1876.  p,  ,01. 

'  Trans,  londi.i.  Gf.l.>c.  S.W.,  vi  Sfric,  V„l,  VI.  p.  loj,  pi.  iiiv. 
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external  cusps,  whereas  in  the  European  species  it  is  always 
single,  and  is  therefore  more  primitive. 

I  leave  for  the  present  the  discussion  of  the  propriety  of  re- 
moving those  Wind  River  forms,  which  exhibit  this  advanced 
structure  of  the  premolars  and  the  loss  of  the  vestigial  fifth  digit, 
from  the  genus  Hyracotheriiim  or  Eohippus,  and  giving  to  them  an 
independent  rank  of  equal  generic  value. 

The  next  genus  to  be  considered  is  EcloHum,  which  was  origi- 
nally proposed  by  Prof.  Cope."  A  careful  comparison  by  Prof. 
Osbom  of  the  type  specimen  with  some  of  the  smaller  species  of 
Phenacodus  reveals  the  fact  that  it  undoubtedly  pertains  to  this, 
or  some  nearly  related  genus,  and  is  not  a  member  of  the  Peris- 
sodactyla  at  all. 

The  third  genus  to  be  considered  in  this  connection  is  the  so- 
called  PHolophus,  which  is  not  uncommon  in  the  Wahsatch  Beds 
of  the  Big  Horn  Basin,  The  only  character  by  which  it  is  known 
to  differ  from  the  cotemporary  Hyracotheres  is  the  presence  of  a 
fourth  cusp  upon  the  inner  posterior  part  of  the  last  lower  pre- 
molar, whereby  it  is  said  that  this  tooth  is  molariform.  According 
to  Earle,'  who  has  recently  examined  Owen's  type,  P.  vulpkfps,  in 
the  British  Museum,  the  last  lower  premolar  is  not  entirely  molari- 
form. This  is  really  the  condition  of  the  majority  of  the 
specimens  in  the  American  Museum  collection  which  have  been 
referred  to  this  genus,  although  it  is  proper  to  state  here  that  one 
can  find  almost  every  intermediate  stage  between  the  complete 
absence  and  the  presence  of  a  well-defined  cusp  in  this  situation. 
On  this  account  I  am  inclined  to  regard  this  cusp  as  at  most  but 
a  subgeneric  variation. 

Turning  now  to  the  three  well-established  genera  from  this 
formation.  I  will  consider  first  the  characters  by  which  they  are 
distinguished  from  each  other.  These  characters  are  summarized 
in  the  following  table. 
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HeptodOQ   Cope. 

This  genus,  which  is  Rrst  met  with  in  the  Wahsatch  and  con- 
tinues in  the  Wind  River  Beds,  marks  the  beginning  of  an 
important  phylum,  whose  greatest  development  occurred  in  the 
later  Bridger  and  Uinta  epochs  in  America.  It  is  a  near  relative 
of  LophiodoiC  of  the  Eocene  of  Europe,  and  indeed  Cope,  who 
originally  proposed  the  genus,  spwlce  of  it  as  a  Lophmlon  with  a 
full  complement  of  premolars  in  the  upper  jaw,  whereas  Lophioiion 
proper  has  the  first  premolar  missing. 

It  differs  from  its  undoubted  successor  in  the  Bridger  formation, 
Helaleles,  in  having  all  the  premolars  simpler  than  the  molars, 
while  this  latter  genus  has  two  of  the  premolars  submolariform. 

The  distinctions  between  it  and  Systemodon,  its  Wahsatch  co- 
temporary,  while  not  marked  by  any  very  pronounced  characters, 
is  still  suHiciently  clear  to  fully  warrant  the  generic  separation  of 
the  two  groups.  The  more  important  of  these  characters  are  as 
follows  :  In  Systemodim  the  superior  premolars  and  canine  either 
form  a  continuous  series  or  the  first  premolar  is  separated  from 
the  second  by  a  diastema,  being  in  contact  with  the  canine.  In 
Hepiodon  the  first  premolar  is  always  in  contact  with  the  second, 
and  there  is  a  considerable  diastema  between  it  and  the  canine. 
In  the  superior  molars  SyUemodon  has  rather  low  obtuse  cross 
crests,  while  in  Hepiodon  these  cross  crests  are  much  higher, 
sharper  and  generally  better  defined.  The postero-external  cusps 
(metacones)  of  the  molars  of  Heptodon  are  considerably  flattened 
externally  and  pushed  inwards,  whereas  in  Systemodon  they  are 
pushed  but  tittle  inwards  and  are  convex  externally.  In  Hepiodon 
again  the  first  inferior  premolar  is  in  contact  with  the  second, 
and  is  separated  by  a  diastema  from  the  canine,  whereas  in  ^^- 
lemodon  the  first  inferior  premolar  is  in  contact  with  the  canine 
and  separated  by  a  diastema  from  the  second.  It  should  be 
stated,  however,  that  the  lower  jaw  of  two  of  the  species  of  Sys- 
temodon is  not  known  with  certainty  as  regards  this  character, 
but  from  some  fragmentary  material  of  Systemodon  semihians  it 
seems  probable  that  the  first  lower  premolar  is  placed  as  in  the 
species  of  Heptodon.  I  have,  therefore,  used  this  character  only 
provisionally.     Some  further  differences  are  to  be  seen  in  the 

iScsBull.  Ad.  Hiu.  Nm.  Hi».,  Vol.  VII.  i«4S.  p- }«t. 
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lower  teeth  which  serve  to  distinguish  the  two  genera  from  each 
other  quite  clearly.  The  cross  crests  of  the  lower  molars  of 
Systemodon  are  less  perfectly  developed,  and  the  amerior  and  pos- 
terior crests  are  always  connected  longitudinally  by  an  oblique 
ridge ;  in  Hepiodon  the  cross  crests  are  better  developed,  just  as 
in  the  superior  molars,  and  the  oblique  fore  and  aft  ridge  is 
entirely  wanting.  In  ffeplndon,  moreover,  the  heel  of  the  last 
molar  is  much  reduced  and  pointed,  while  in  Systemodon  it  is 
large,  broad  and  prominent.  This  reduction  of  the  heel,  I  take 
it,  is  in  some  way  associated  with  the  pushing  in  of  the  metar.one 
and  shortening  of  the  posterior  cross  crest  of  the  last  superior 
molar,  which  is  always  most  pronounced  in  this  tooth,  indicating 
its  remote  affinity  to  the  Rhinocerotoidea. 

As  compared  with  Hyracotherium,  the  jiosition  of  the  first 
superior  premolar  in  both  jaws,  the  internal  cusps  of  the  superior 
premolars,  as  well  as  the  structure  of  the  molars,  distinguish 
Heptadon  at  once  from  this  genus.  These  characters  are  fully  set 
forth  in  the  foregoing  table  and  need  no  further  mention. 

The  species  of  Heptodon  are  not  numerous,  two  having  been 
described  by  Cope  from  the  W'ahsatch  and  two  from  the  Wind 
River  Beds;  one  of  these,  H.singularis,  is  as  yet  very  imperfectly 
known,  and  it  may  prove  to  belong  to  another  genus.  It  is 
from  the  VVahsatch  of  New  Mexico.  The  other  Wahsatch  species, 
H.  posticus,  is  represented  by  two  lower  jaws  from  the  Big  Horn 
Beds  (Nos.  4687  and  4688),  while  the  two  Wind  River  species, 
H.  caUiculus  and  H.  veiitoium,  are  better  known. 

The  definitions  of  these  species  are  as  follows  : 


H.  posticus 

(1)   Upper   ceeth 
unknown. 


premolar  with  sin- 
gle posterior  cusp. 
(3)   Length  of  3 


H.  caUiculus   \    H.   i-entorum    ,    //,  sin^ularis 
Cope.'         i         Cope.'  Cope.' 

(1)  2d  upper|  (1)  ad  upper^  (i)  ad  upper 
premolar  wilh  sin- 1  premolar  with  two  premolarunknown, 
gle  external  cusp.   I  external  cusps. 

(a)  4tli    lower!      (2)   4tb   lower       {2)   Uweriectb 
premolar  same  as   premolar  with  two|  unknown, 
in  H.  pi/slicui.        I  posterior  cusps. 
„---.,.      <3)   Length     of!      (3)   Length  of  3       (3)    Unknown, 
lower  molars  and  3  |  3  lower  molars  and  I  lower  molars  and 
lower    premolars,  ;  3  lower  premolars?!  3  lower  premolars? 
62  and  &6  mm. 

U)    Upper     roo-l      (41   Length     ofl      (4)   Length    of       [4)   l^ngili    ot 
lars  unknown.  |  upper  molars  and  |  upper  molars  and  |  upper  molars  and 

:  3d  and  41I1  premo-i  3d  and  4th  premo-  3d  and  4th  premo- 
lars, 4g  mm.  I  lars.  47  mm.  |  lars,  3a  mm, 

I  Proe.  American  Philoi.  Soc.,  18B1,  p.  1S7.    Am.  Nai.,  .BBi,  p.  1019. 

»  An.  Nat..  iBBo.  p.  7,7.       '  An,.  Km..  .Sto.  p.  747.       *  Wheeler  Surv..  IV.  ii.  pi.  Ikvj. 
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As  already  remarked,  the  larger  Wahsatch  species,  H.  posticus, 
is  known  from  two  lower  jaws,  which  differ  somewhat  from  each 
other  in  size.  The  smaller  of  these  (No.  4688)  Cope  referred 
to  H.  ventorum,  but  it  differs  from  this  species  not  only  in  the 
simpler  fourth  premolar  of  the  lower  jaw,  but  in  the  less  elevated 
and  more  obtuse  crests  of  the  molars.  From  H.  calctculus  it 
differs,  so  far  as  we  now  know, only  in  size, but, considering  thewide 
separation  in  point  of  time,  there  can  be  little  doubt  that  other  im- 
portant differences  will  be  found  when  we  know  more  of  its  skeleton. 
For  a  fuller  description  of  the  Wind  River  species  I  must  refer  the 
reader  to  Prof,  Osborn's  paper'  as  well  as  the  work  of  Prof.  Cope." 

Systemodon  Cope. 

The  species  of  this  genus  have  thus  far  been  found  only  in 
the  Wahsatch.  The  distinctions  between  it  and  Heptodon  have 
already  been  fully  considered.  Its  morphological  position,  so 
far  as  1  am  able  to  judge  from  the  fragmentary  material  by 
which  it  is  represented,  is  intermediate  between  that  of  Hcplodon 
and  Hyracotherium .     With  the  extejjtion  of  the  position  of  the 
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Rrst  lower  premolar,  it  exhibits  all  the  characters  which  we 
would  be  led  to  look  for  in  the  ancestor  of  Heptodon.  This 
latter  character,  it  is  proper  to  remark,  is  not  known  with  certainty 
except  in  one  species,  and  it  may  yet  prove  that  one  of  the 
other  species  fulfills  all  the  requirements  of  the  ancestral  species. 

Systemodon  differs  from  Hyracotherium  in  the  following  char- 
acters :  In  Hyracotherium  the  first  premolar  in  both  jaws  is  sepa- 
rated by  a  diastema  from  the  canine  in  front  and  the  second 
premolar  behind  ;  in  Syilemodon,  as  we  have  already  seen,  it 
varies  with  the  species.  The  internal  cusps  of  the  superior  pre- 
molars in  Systemodon  consist  of  oblique  crests  without  interme- 
diates, while  in  Hyratotherium  these  cusps  are  large  and  lunate, 
with  a  tendency  to  divide  into  two,  always  associated  with 
intermediates  in  some  of  the  premolars.  In  Hyracotherium  the 
outline  of  the  crowns  of  the  third  and  fourth  premolars  are 
more  quadrate  than  in  Systemodon,  because  of  the  large  lunate 
internal  cusp.  In  the  upper  molars  of  Systemodon,  the  inter- 
mediates are  fused  with  the  internal  cusps,  so  as  to  form  cross 
crests,  while  in  Hyracotherium  the  intermediates  are  perfectly 
distinct.  The  same  cresting  of  the  lower  molars  is  seen  in  Systemo- 
don, but  while  some  species  of  Hyracotherium  show  a  marked 
tendency  in  this  direction  they  are  never  so  fully  crested  as  in 
Systemodon. 

In  the  foregoing  table  of  the  generic  characters,  mention  has  been 
made  of  the  foot  structure  of  the  several  genera.  This  is  well 
known  in  Heptodon^  and  Hyracolheiium,  but  that  of  Systemodon 
has  hitherto  been  unknown.  I  will  merely  mention  here  that  so 
far  as  the  hind  foot  is  concerned,  Systemodon  resembles  Heptodon 
to  a  remarkable  extent.  This  likeness  is  seen  in  the  compressed 
elongated  character  of  the  foot  as  well  as  in  the  great  length 
and  slenderness  of  the  phalanges.  In  Hyracotherium  the  pha- 
langes are  short,  a  character  which  distinguishes  them  at  a 
glance.  In  Systemodon  there  was  at  least  a  vestige  of  a  fifth 
digit,  and  so  far  as  one  is  able  to  judge  from  the  material,  I  am 
inclined  to  the  opinion  that  this  digit  was  complete. 

Three  species  are  known  with  certainty,  all  of  which  are  from 
the  Wahsatch.     They  are  defined  as  follows : 
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S.  protapirinum^     j         S.  primrtvus, 
sp.  nov.  sp.  nov, 

(1)  Premolars  and   ca- j      (i)   Premolars 
Dine  in  continuous  series  |  caoiDes     i  n    continuous 
in  upper  jaw.  1  series  in  upper  jaw, 

(2)  Second  superior  (2)  Second  superior 
premolar  with  strong  in-  I  premolar  without  inter- 
temal  cusps.  .  nal  cusp. 


S.  semihians 
Cope. 

(1)  A  diastema  Iwtween 
131  and  2d  superior  pre- 

(2)  Second  superior  pre- 
molar with  small  internal 


Systemodon  primzTus,  sp.  nov. 

This  species  is  indicated  in  the  collection  by  two  Tragments  of 
skulls  (Nos.  144,  147)  supporting  the  entire  superior  dentition. 
There  are  several  other  skull  fragments  in  the  collection  which 
doubtless  pertain  to  the  same  species,  but  the  characteristic 
second  premolar  is  not  sufficiently  preserved  to  determine  this 
point  with  certainty. 


^ 


Fig.  ),  SfilimadiHi  f 
Wihiiicli  Ktii,  b\f  Hiim. 
dcutcracuiic,'r.=(nu>cnnv, 


The  specimen  which  I  select  as  the  type  of  the  species  is 
No.  144 ;  it  includes  the  two  superior  maxillaries  and  pre- 
maxillaries  containing  all  the  teeth.  The  structure  of  the 
superior  molars  and  premolars,  as  well  as  the  absence  of  dias- 
tema, refer  it  to  Systemodon  without  question. 

As  compared  with  S.  pretapirinum  it  exhibits  the  same  size 
and  otherwise  resembles  it  closely  in  every  way  except  in  the 
structure  of  the  second  superior  premolar.  In  S.  primavus  this 
tooth  has  no  internal  cusp,  whereas  in  S.  protapiiinum  there  is  a 
strong  internal  cusp.  From  S.  semihians  it  is  readily  distin- 
guished by  the  presence  of  a  considerable  diastema  between 
the  first  and  second  superior  premolars  in  this  latter  species. 

!  of  ihll    IJKcle*  wal   oriirinally   relerred  to  Hyrm:al\triHm,  and  alterwirds  la 
w  nunc,  which  I'htre^^  w"™'    "  *™'"  '"  ""*'      '"      I   »1  1    u  ipeciei 
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The  principal  measurements  are  as  follows  : 

"^ 

32 

A  fairly  well-preserved  specimen  of  a  hind  foot  (No.  234)  of  a 
species  of  Systemodon  is  preserved  in  the  collection,  which  it  is 
proper  to  describe  in  this  connection.'  Although  it  is  accom- 
panied with  nearly  all  the  teeth  of  the  lower  jaw,  the  charac- 
teristic parts  of  the  upper  jaw  are  not  preserved,  the  only  means 
known  at  present  by  which  the  species  can  be  determined  with 
certainty.  The  lower  jaw  agrees  very  closely  with  that  of 
SysUmodon  firolafiirinum,  and  it  is  highly  probable  that  the 
specimen  belongs  to  this  species. 

The  general  character  of  the  foot  is  strikingly  like  that  of 
Htptodon;  this  is  especially  seen  in  its  comparative  slenderness, 
the  form  of  the  astragalus,  the  calcaneo-fibular  facet,  the  elon- 
gated metapodials,  and  above  all  in  the  extreme  length  and 
slenderness  of  the  phalanges.  As  has  already  been  shown'  the 
astragalus  and  calcaneum  of  Heplodon  are  so  very  decidedly 
equine  in  appearance  that  it  is  indeed  difliciilt  to  distinguish 
them  at  first  sight  in  the  three  genera.  There  is  a  character, 
however,  which  was  originally  pointed  out  by  Prof.  Osborn,*  viz.  : 
the  union  or  confluence  of  the  ectal  and  suslentacular  facets  of 
the  astragalus  in  all  the  Ferissodactyla  with  the  exception  of  the 
horses,  which  I  find  holds  good  in  the  Perisso  dactyl  a  of  the 
Wahsatch.  Heplodon  and  Syitemodon  agree  in  having  these  facets 
confluent,  while  in  the  horses  these  facets  are  separated  from  each 
other. 

The  relations  of  the  tarsal  elements  are  very  similar  to  those  of 
Htptodon,  as  are  also  the  characters  of  the  bones  themselves. 
One  point  of  especial  interest  is  the  number  of  digits.  Besides 
the  usual  three,  the  fourth  metapodial  exhibits  a  well-marked 
facet  upon  the  posterior  surface  of  its  proximal  end,  which 
undoubtedly  served  for  the  articulation  of  the  fifth  metapodial. 
It  may  be  that    this  metapodial  was  only  vestigial  in  character,  a 

Bi.llcilS,'"s«  An.'xfTvSrv,  ".70.      ^        n  m     c  ■"  "    ormer  paptr  in       e      UKum 
•Bull.  Airct.  MuL,  Vat.  IV,  AnicleXl.  tB^i.  p.  tiK. 
>  MaiTQialU  of  ihe  UInu  Formalidn. 
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fact  which  would  seem  to  be  indicated  by  its  having  lost  all  con- 
nection with  the  cuboid.  The  exact  length  of  the  metapodials 
cannot  be  detennined  on  account  of  their  damaged  condition, 
but  enough  is  indicated  to  state  that  the  foot  was  relatively  long 
and  slender.  Several  phalanges  are  preserved,  and,  as  already 
remarked,  their  chief  peculiarity  consists  in  their  great  length. 
No  ungual  phalanges  are  known. 

Hyracotherium  Otven. 

The  differences  between  this  genus  and  its  two  Wahsatch 
CO  temporaries,  SysUmodun  and  Heptodon,  have  already  been  con- 
sidered ;  it  now  remains  to  compare  it  with  its  successors  in  the 
Wind  River  and  Bridget  epochs.  I  have  already  called  attention 
to  the  fact  that  certain  of  the  Wind  River  forms  show  a  marked 
advance  in  the  structure  of  the  third  superior  premolar,  which 
we  know  to  be  associated  with  the  loss  of  the  vestigial  fifth  digit 
in  the  hind  foot.  This  conclusion,  it  may  be  stated,  is  not  based 
upon  a  single  specimen,  but  upon  at  least  two,  in  which  it  can  be 
determined  with  certainty  (Nos.  4832  and  4848).  We  have  then 
two  trenchant  morphological  characters,  modifications  which 
point  slr.jngly  in  the  direction  of  the  subsequent  changes  which 
the  horses  underwent  in  later  times. 

According  to  all  customs  of  pal  aeon  to  logical  nomenclature  the 
Wind  River  type  exhibiting  these  characters  should  be  separated 
as  a  distinct  genus,  and  although  it  may  seem  unwise  to  still  fur- 
ther complicate  the  already  overcrowded  list  of  generic  names  for 
these  early  horses,  yet  I  am  strongly  of  the  opinion  that  it  is  really 
necessary  if  we  wish  to  truly  express  with  our  nomenclature  the 
major  and  minor  changes  to  which  this  steadily  advancing  phylum 
was  subjected. 

Additional  characters  which  distinguish  the  more  advanced 
Wind  River  species  from  the  Wahsatch  forms  are  seen  in  the 
subcrescentic  form  of  the  outer  cusps  of  the  superior  molars,  as 
well  as  the  lengthening  of  all  the  cusps  of  these  teeth,  the  pres- 
ence of  a  rudimentary  mesostyle  and  the  appearance  for  the  first 
time  of  a  small  but  distinct  hypostyle.  Upon  these  characters, 
therefore,  I  propose  a  new  genus,  which  maybe  known  as  Protoro- 
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hippus.    The  Eocene  genera  of  the  American  Equidx  may  then 
be  defined  as  follows  : 


Table  II. — Geneka  of  American  Eockne  Horses. 


Hyi  acotherium. 
[Eokippus. ) 

(Wahsatch.) 

(r)  A  vestige  of 
the  fifth  digit  in  the 
hind  foot. 

(3)  Outer  cusps 
of  superior  moUJa 
subconic. 


(5)  Third  supe- 
rior premolar  with 
three  well  devel- 
oped cusps  and 
only  a  trace  of  the 
fourth  cusp. 


Protorohippus, 
gen.  nov. 


(i)  No  veslige 
of  the  fifth  digit  in 
the  hind  fool. 

(2)  Outer  cusps 
of  superior  molars 
subcrescenlic. 


(4)  Kudiinentai 
hypostyle    usually 

(5)  Third  supe- 
rior premolar  with 
four  well-developed 
cusps.  Second 
superior  premolar 
with  external  cusp. 


(z)  Outer  1.113^3 
of  superior  molars 
subcrescentic. 


Orofiippus. 
(Paehynolophus) 


er  cusps 


(5)  Third  and 
fourth  superior 
premolars  molari. 
form.     Second  su- 


Epihippus. 

(Uinu.) 


(3)  Same. 


(5)  Third  and 
fourth  superior 
premolars  molari- 
fomi.    Second   su- 


I  have  here  used  the  names  Orofiippus  and  Pachynoloplius  as 
possibly  synonymous,  as  hag  been  done  by  Zittel  and  Osborn.  1 
do  not  know  the  type  of  Pachynohphm,  and  it  is  apparently  not 
at  all  certain  to  what  species  it  was  originally  applied.  If 
Rtltimeyer  has  correctly  referred  his  specimen  of  an  upper  jaw  to 
Paehynolophus  sidtrolititus,  or  if  Kowalewsky  has  properly 
identified  and  figured  the  upper  molars  and  premolars  of 
Paehynolophus  desmaresfi,'  then  it  would  seem  certain  that  the 
course  of  the  evolution  of  the  superior  premolars  has  been  very 
different  in  the  European  and  American  species  of  the  correspond- 
ing stage  of  development,  and  that  these  two  series  represent 

>  S«  Ziltcl'i '  Handbuch  dtr  PilcDnloloiic '  for  figumof  P.  lidirditUui  and  P.diimarttli. 
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distinct  phyla.  If  this  sopposition  is  true,  then  the  genus  Pachy-  ' 
nohphuSy  as  understood  by  European  authors,  does  not  occur  in 
the  Eocene  deposits  of  this  country,  and  its  corresponding  stage 
of  evolution  among  the  American  horses  is  represented  by  the 
genus  Orokippus  of  Marsh. 

GEOLonicAL  Distribution  of  the  Hvracothf.rf-s. 


Hjracolheri 


"  craspedoturn . 

H.  (Pliolophus)  cristonense  ■ 

"  muntanum. . 

Protorohippus  veoticolum . . . 

Orohippus 

Bpihippus 


The  discrimination  of  the  species  of  Hyraeoiherium  is  indeed 
a  difficult  task,  owing  partly  to  the  very  imperfect  specimens  that 
were  used  by  Cope  as  types  in  the  original  descriptions  of  the 
species,  and  partly  to  the  wide  limits  of  individual  variation  that 
must  be  admitted  in  these  forms.  My  own  specific  determina- 
tions are  based  upon  the  materials  contained  in  the  American 
Museum  collections,  together  with  the  t)'pes  of  Cope's  species 
from  the  Wahsatch  of  New  Mexico,  preserved  in  the  National 
Museum.  Unfortunately  I  have"  not  been  able  to  include  Prof. 
Marsh's  material  from  the  New  Mexican  and  Wyoming  Wahsatch, 
but  as  he  has  described  only  two  species  from  this  horizon,  already 
alluded  to  above,  I  feel  reasonably  certain  that  the  more  important 
modifications  are  included  in  the  subjoined  table.  The  characters 
of  the  species  are  as  follows : 
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Table  III. — Species  of  Wahsatch  and  Wind  River  Hvracotheres. 


H.  tapiiinum 
Cope. 

(l)  Length  of 
third  and  fourth 
premolars  and 
lower  Diolais, 
4g  mm. 

(3)  Third  lower 
premolar  with  two 

(3)  Hid  of 
last  lower  molar 
^mall;  tooth  rela- 
tively short    and 


(4)   Posce 

i  of 


lower  molar  sep- 
arated   by    deep 


H.  eristatum, 
sp.  nov. 

II)  Length  of 
third  and  fourth 
premolars  and 
lower  molars. 
4(),5mm. 


(3)  Heel  of 
last  lower  molar 
large;  tooth  long 


turn  Cope. 

(l)  Length  of 
third  and  fourth 
premolars      and 

lower  molars, 
4gmra. 

(3)  Third  lower 
premolar  with  two 

(3)  Htcl    o( 

last  lower  molar 
large;  100th  rela- 
tively broad. 

(4)  I'OUrior 

I  cusps  of  last  lower 
-  molar  separated 
i  by  deep  notch. 


H.  index 
Cope. 


(i)  l.ength  ofl 
molars  and  third  1  I 
and  fourth  lower   1 


(a)  Third  lower 
ptemolarwith  sin- 
gle anterior  cusp. 

(3)    H 
last   lowe 

anterior  cusps. 

(3)  Heel  ol 
last  lower  molar 
large;  looth  long 


Hyracotherium  tapirinum'  Cfe. 

SyslfmoHim  tapirinum. 

This  is  one  of  the  largest  species  of  all  the  Wahsatch  Hyra- 
cotheres.  It  was  originally  described  by  Cope  from  the  Wahsatch 
of  New  Mexico  from  two  fragments  of  lower  jaws.  One  of  these 
(1064,  Nat.  Mus.  Coll.)  contains  the  last  two  molars,  but  is  in 
such  a  very  worn  and  damaged  condition  as  to  be  practically 
valueless  for  the  determination  of  the  characters  of  the  species. 
A  second  fragment  (1083,  Nat.  Mus.  Coll.),  containing  the  second 
molar  in  a  good  state  of  preservation  however,  shows  the  charac- 
ters much  better,  and  demonstrates  beyond  any  doubt  that  it 
belongs  to  Hyracotherium  and  not  to  Systemodon,  as  Cope  after- 
wards concluded,  and  has  subsequently  referred  it.  Additional 
material,  including  nearly  all  the  upper  and  lower  teeth  with 
the  exception  of  the  upper  and  lower  incisors  and  canines,  is 
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now  contained  in  the  collections  of  the  Museum,  which  permit 
of  a  fuller  determination  of  the  species. 

These  materials  are  (i)  a  fragment  of  lower  jaw  supporting  the 
last  two  molars  (No.  143(1)  \  (3)  upper  and  lower  molars  of  both 
sides,  together  with  lower  premolars  3  and  4,  and  the  fourth 
upper  premolar  (No.  4657) ;  (3)  a  palatal  portion  of  a  skull  con- 
taining all  the  molars,  together  with  the  third  and  fourth  pre- 
molars (No.  2 1 3):  and  (4)  upper  and  lower  molars  associated  with 
second  superior  premolar  (No.  139).  Since  no  one  specimen 
gives  all  the  characters  of  the  dentition,  the  accompanying  draw- 
ing  has  been  constructed  from  these  several  specimens. 


ig.  4.    Upptr  It 
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The  eharacUrs  oj  the  species  are  as  follows  :  Species  large  ; 
the  length  of  Che  lower  molars  and  premolar  3  and  4,  49  mm. 
The  heel  of  the  last  lower  molar  is  relatively  small  and  conic,  and 
the  cross  crests  are  well  developed  with  the  exception  of  that 
connecting  the  two  posterior  cusps  of  the  last  molar,  which  are 
separated  by  a  deep  notch.  The  second  lower  premolar  has  a 
well-develoijed  second  anterior  cusp.  The  an tero- internal  cusps 
of  the  lower  molars  are  not  biiid  at  their  extremities.  In  the 
upper  molars  the  intermediates  are  hardly  as  distinct  as  in  some 
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of  the  smaller  species;  the  fourth  superior  premolar  has  very 
distinct  intermediates,  and  the  second  displays  two  distinct  ex- 
ternal cusps.     The  measurements  of  the  teeth  are  as  follows  : 

Lenjith  of  Ihe  3d  and  4th  premolars  and  three  lower  molars  .  .  49 

"         last  lower  molar 13 

molars  i  and  2 21 

"         3d  and  4th  lower  premolars 15 

upper  molars  and  premotais  3,  3  and  4 51 

upper  molars 32 

"         upper  premolars  3,  3  and  4 ig 

The  Species  is  so  far  known  from  Ihe  Wahsatch  of  New  Mexico 
and  the  Big  Horn  Basin,  Wyoming.  The  specimens  referred  to 
it  are  Nos.  139,  1431.  ziz,  4598,  4650,  4651,  and  4657. 

Hyracotberium  cristatum,  sp.  nov. 

This  large  species  of  Hyracotherium  is  represented  in  the  col- 
lection by  five  or  six  specimens  from  the  Wahsatch  of  the  Big 
Horn  Basin.  It  is  about  equal  in  size  to  H.  tapirinum,  but 
differs  from  it  markedly  in  the  structure  of  the  third  lower  pre- 
molar, which  lacks  the  antero-tnternal  cusp.  The  antero-intemal 
cusp  of  the  fourth  premolar  is  also  much  less  developed,  and  has  a 
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more  posterior  position  than  in  H.Japirinum.  The  heel  of  the 
last  molar  is  relatively  much  larger,  tlie  cusps  are  more  elevated, 
and  the  a ntero- internal  cusps  of  the  lower  molars  are  slightly  bifid. 
The  cross  crests  of  the  lower  molars  are  well  developed,  that  be- 
tween the  posterior  cusps  of  the  last  molar  being  as  well  developed 
as  the  others. 

Two  superior  molars  associated  with  lower  molars  are  contained 
in  the  collection,  which  serve  to  demonstrate  that  it  belongs  to 
Hyracotherium  and  not  to  Systemoilun,  as  the  extreme  crestinj;  of 
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the  lower  molars  would  seem  to  indicate.     The  superior  premolars 
are  unknown.     The  measurements  are  as  follows  : 

Len^hof  3d  and  4th  lower  premolars  and  molars 49.5 

"         last  lower  molar 14.5 

' '        molars  1  and  I 20 

"         premolars  3  and  4 15 

The  type  of  this  species  consists  of  two  specimens,  one  (No. 
158(5)  a  fragment  of  a  lower  jaw  bearing  the  first  and  second 
molars,  and  the  third  and  fourth  premolars,  and  another,  a  frag- 
ment of  a  lower  jaw  (No.  240)  containing  the  last  molar;  both 
from  the  Wahsatch  of  the  Big  Horn  Basin.  To  it  may  also  be 
referred  Nos.  4653-6,  from  the  same  locality. 

Hyracotheriutn  craspedotum'  Cope. 

Cope's  lype  of  this  species  consists  of  a  lower  jaw  (No.  4830), 
one  side  containing  the  three  molars  and  a  part  of  the  last  pre- 
molar, the  Other  side  containing  premolars  2  and  4  with  the  first 
molar,  from  the  Wind  River  Basin.  There  is  also  a  skull  (No, 
4831)  in  the  collection  from  the  same  horizon  which  contains 
nearly  all  the  upper  teeth  with  the  exception  of  the  incisors  and 
canines;  notwithstanding  that  it  is  somewhat  smaller  than  the 
type  it  has  been  referred  to  the  same  species. 


*iilBCD 


p^    V 


i^ng.     S"' 


The  characters  of  this  species  indicate  that  it  is  closely  related 
to,  and  very  probably  the  direct  successor  of,  H.  tapirinum  of  the 
Wahsatch,  Unfortunately  the  third  lower  premolar  is  not  pre- 
served, so  it  is  impossible  to  say  whether  it  agrees  with  H. 
crhtaium  or  H.  tapirinum  in  the  structure  of  this  tooth.  It  is 
more  than  probable,  however,  that  it  will  be  found  to  agree  with 
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the  latter  of  these  species  in  this  character,  since  the  presence  of 
this  ante ro- internal  cusp  constitutes  an  advance  in  the  structure 
of  the  premolars,  and  it  would  be  remarkable  indeed  if  a  Wind 
River  species  were  so  backward  in  this  particular  as  to  have  this 
cusp  lacking. 

It  diflers  considerably  from  H.  tapirinum  in  the  size  of  the  heel 
of  the  last  lower  molar,  which  is  large,  and  inclined  to  be  more  or 
less  basin-shaped.  It  also  differs  from  this  species  in  having  a 
much  greater  width  of  the  lower  molars  in  proportion  to  their 
length.  The  extreme,  among  the  large  species,  of  the  long  and 
narrow  lower  molars  is  seen  in  H.  cristatum.  The  cusps  of  the 
lower  molars  of  the  species  under  consideration  are  low  and 
obtuse,  and  the  cross  crests  are  but  very  little  developed — an 
additional  character  which  distinguishes  it  sharply  from  ff. 
cristatum.  The  an  tero- internal  cusps  of  the  lower  molars  are 
slightly  bifid  at  their  extremities,  presenting  a  parastylid.  The 
superior  molars  do  not  present  any  differences  worthy  of  note 
from  those  of  N.  tapirinum. 

The  measurements  are  as  follows  : 

LcD^h  of  3d  and  4th  premolars  and  lower  molars 49 

' '        last  lower  molar 14 

"        molars  I  and  z 19.5 

"         premolars  3  and  4 ij-S 

superior  molars  and  3d  and  4th  premolars 41 


Hyracotherium  vasacciense'  Cope, 

The /y^^  of  this  species  consists  of  a  single  lower  molar  (No. 
4658)  from  the  Wahsatch  of  New  Mexico,  which  I  take  to  be  the 
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second.  It  is  wholly  uncharacteristic,  and  the  reference  of  any 
additional  material  to  it  is,  according  to  the  very  nature  of  the 
case,  attended  with  uncertainty.  Cope  subsequently  obtained 
other  material  more  characteristic  which  he  referred  to  this  spe- 
cies,' and  distinguished  the  species  by  the  depth  of  the  ramus. 
This  character  I  find  is  exceedingly  variable,  and  appears  to  be  in 
a  large  measure  dependent  upon  the  age  of  the  individual.  If  we 
are  to  accept  Cope's  determinations,  then,  in  my  judgment,  the 
species  will  have  to  be  abandoned,  since  there  are  no  means  dis- 
coverable, with  the  present  material  at  least,  by  which  it  can  be 
distinguished  from  H.  index.  There  is  in  our  collection  from  the 
Big  Horn  an  almost  complete  jaw  (No,  4659)  containing  all  the 
molars,  together  with  the  third  and  fourth  premolars,  which  I 
prefer  to  take  as  representing  this  species.  I  do  this  for  three 
reasons,  viz. :  (i)  It  agrees  quite  as  well  with  the  uncharacteristic 
type  as  does  any  other  specimen  which  has  been  referred  to  it;  (z) 
by  so  considering  it  the  species  is  capable  of  definition,  and  {3} 
the  proposing  of  a  new  specific  name  will  be  avoided. 

The  (haracier  of  the  species  thus  considered  would  then  be  as 
follows  :  The  ramus  is  remarkable  for  its  great  depth  in  compari- 
son with  the  size  of  the  teeth  ;  the  third  lower  premolar  is  with- 
out the  an tero -internal  cusps;  the  last  lower  molar  is  unusually 
short  and  broad  with  a  relatively  small  heel.     The  measurements 


Length  of  3d  and  4lh  premolars  and  lower  molars 38 

lasl  lower  molai 10 

"        molars  I  and  1 15 

' '        premolars  3  and  4 13 

Beside  those  already  mentioned,  two  other  individuals,  Nos. 
4660  and  4661,  are  referred  to  this  species. 


Hjrracotherium  index'  Cope. 

Under  this  heading  I  arrange  all  the  specimens  which  Cope  has 
referred  to  H.  index,  If,  anguslidens,  H,  ciispidatum,  all,  in  fact. 
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except  the  type,  which  he  has  referred  to  H.  vasacciense,  as  well  as 
all  the  Wahsalch  specimens  classified  under  the  name  of  H.  venfi- 
colum.  I  also  place  here  Cope's  specimens  identified  as  Orolhe- 
riuin  vintanum  (Marsh)  from  the   New  Mexican  Wahsatch.     The 


cz? 


type  of  this  latter  species  was  originally  described  by  Marsh  from 
specimens  found  on  Henry's  Fork  in  the  Bridger  Basin,  and  it  is 
very  much  more  probable  that  it  belongs  to  Orohippm  than  to 
Hyratotherium. 

In  bringing  together  all  of  these  so-called  species  I  am  sensible 
of  the  fact  that  it  associates  individuals  which  differ  from  each 
other  considerably  in  the  matter  of  size  and  the  depth  of  the 
ramus,  but  there  are  such  perfect  gradations  in  this  respect  among 
the  large  number  of  individuals  which  we  now  possess,  that  I  find 
it  utterly  impossible  to  make  any  valid  distinctions,  and  it  is  j>er- 
haps  better  to  err  on  the  side  of  safety  and  have  too  few  species 
than  to  admit  a  larger  number  which  cannot  be  defined. 

The  species  thus  constituted  exhibits  a  very  great  constancy  in 
the  structure  and  proportions  of  the  teeth,  from  which  it  is  almost 
exclusively  known.     The  specific  characters  may  be  summarized  as 
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follows  :  The  third  lower  molar  is  very  long  and  narrow  in  pro- 
portion to  its  width  ;  the  heel  is  large,  prominent,  and  has  but  a 
single  pointed  cusp.  The  cusps  of  the  lower  molars  are  welt 
separated,  with  very  little  tendency  to  form  crests,  and  the  third 
lower  premolar  has  two  anterior  cusps.  There  is  a  very  consider- 
able difference  in  size,  together  with  marked  differences  in  the 
depth  of  the  mandibular  ramus,  but,  as  already  remarked,  this 
latter  character  is  in  some  measure  due  to  the  age  of  the 
individual. 

The  species  is  at  once  distinguished  from  H.  vnsacciense  and  H. 
cristatum  by  the  more  complex  character  of  the  third  lower  pre- 
molar ;  from  H.  lapirinum  it  differs  not  only  in  size,  but  in  the 
much  narrower  and  relatively  longer  last  molar,  the  relative  size 
of  the  heel  of  this  tooth,  and  the  degree  of  separation  of  the 
cusps  of  all  the  lower  molars.  From  H.  crasprdotum  it  can  read- 
ily be  distinguished  by  the  much  smaller  size,  and  the  general 
narrowness  of  the  lower  teeth  in  proportion  to  their  width,  .  In 
H.  craspeifotum,  moreover,  the  cusps  are  much  more  robust  and 
less  elevated.  The  following  measurements  indicate  the  range  in 
size  of  the  individual  r 


36 
og 
MS 

MX. 

M». 

»M. 

MM. 

MM. 

32 

10.5 

14 

38 

31 
09 
11.5 

length  of  las!  lower  molar 

molarsl  and  a 

premolars  3  anil  4 

17-5 

15 

All  of  the  foregoing  species  of  Hyracotherium  are  readily  dis- 
tinguished from  the  European  species  N.  davali  and  H.Upori- 
iittm,  by  the  greater  simplicity  of  sup.  pm.  z,  which  in  these  latter 
species  has  but  a  single  external  cusp.  In  all  the  American 
species  this  tooth  has  two  external  cusps.  It  may  yet  be  found 
that  there  are  other  important  differences  between  these  groups 
which  will  necessitate  recognizing  a  separate-  genus  for  the 
American  forms,  in  which  event  the  name  Eohippus,  proposed 
by  Marsh,  would  have  to  be  adopted. 
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Subgenus  Pliolophus  Otven. 

As  already  remarked,  this  is  a  genus  of  very  doubtful  validity. 
A  number  of  specimens  occur  in  our  collections  in  which  the 
fourth  lower  premolar  has  a  more  or  less  distinct  fourth  cusp. 
In  no  instance  in  which  I  have  observed  it,  however,  can  this 
toolh  be  said  to  be  fully  molariform,  almost  all  degrees  of 
distinctness  being  met  with.  With  few  exceptions  these  speci- 
mens agree  in  every  respect  with  H.  index,  and  whether  they 
are  to  be  regarded  as  of  generic  importance,  or  are  best  treated 
as  specific  variations,  is  a  question  difficult  to  determine.  From 
the  very  great  similarity  between  these  specimens  and  those  of  H. 
index,  as  well  as  the  great  variability  in  the  size  of  the  cusp  in 
question,  one  is  almost  tempted  to  believe  that  they  are  only  indi- 
vidual variations  of  this  species.  I  will  consider  them  here  under 
the  subgeneric  title  Pliolophus. 


Hyracotherium  (Pliolophus)  cristonense'  Cope. 

almost  entire  mandible 
02,  Nat.  Mus,  Coll.);  it 


The  type  of  this  species  consists  of  ai 
lacking  only  the  posterior  portion  (No.  1 
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is  from  the  Wahsatch  of  New  Mexico.  It  is  about  the  size  of  the 
larger  specimens  of  H.  index.  The  first  lower  premolar  is  single 
rooted,  and  separated  by  a  considerable  diastema  from  the  second. 
The  third  premolar  hasa  very  small  second  anterior  cusp,  and  the 
fourth  cusp  on  the  lastor  fourth  premolar  is  rather  distinct.  (Nos. 
iS7<i,  165,  4582  and  4603  of  the  Am.  Museum  collections.)  One 
specimen  in  the  collection  (No.  165)  showsa  very  decided  variation, 
upon  which  I  hesitate  to  propose  a  new  species.  The  diastema 
between  the  first  and  second  lower  premolars  is  practically 
absent,  and  there  is  a  well-developed  second  anterior  cusp  upon 
the  third  lower  premolar.  Thefirstpremolar  isone-rooted,and  the 
fourthhasaverysmall  fourth  cusp.  Several  other  species  have  been 
referred  here  by  Cope,  notably  P.  ioevi  and  P.  ductus.  The  for- 
mer of  these  I  regard  as  a  small  variety  of  cr'istoitfnse,  and  the 
latter  I  consider  to  belong  to  Orohippus,  since  it  is  from  the 
Bridger  formation. 

Hyracotherium  (Pliolophus)  montanutn,  sp.  nov. 

I  propose  this  species  upon  two  fragments  of  lower  jaws  (No. 
4593)  of  tlis  same  individual.  The  distinguishing  character  of 
this  species  is  (i)  the  absence  of  any  diastema  between  the  first 
and  second  premolars,  and  (z)  the  two-rooted  condition  of  the 


first  premolar.  In  the  specimen  here  described  the  crowns  of  the 
three  anterior  premolars  are  not  preserved,  but  the  roots  indicate 
the  characters  mentioned  above.  The  fourth  premolar  displays  a 
small  but  distinct  fourth  cusp.  The  last  two  molars  which  are 
preserved  exhibit  the  same  structure  as  those  in  H.  index,  with 
the  larger  of  which  the  present  specimen  agrees  in  size. 
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Protorohippus,  gen.  nov. 

I  come  lastly  to  consider  the  Wind  River  representative  of  the 
horse  family,  which  led  directly  up  to  the  later  Bridger  form 
Orohippus  {^Pachynolophus).  The  generic  charaeters  have  already 
been  referred  to  above,  but  may  now  be  more  definitely  stated  as 
follows  :  No  vestige  of  the  fifth  digit  in  the  hind  foot,  Superior 
molars  with  subciescentic  external  cusps,  and  having  frequently 
small  but  distinct  rudiments  of  mesostyle  and  hypostyle.  Fourth 
superior  premolar  with  only  three  principal  cusps,  the  fourth 
(an tero- internal  in  this  case)  small  and  more  or  less  in  the  posi- 
tion of  an  intermediate.  Third  superior  premolar  with  four 
principal  cusps,  the  an  tero- internal  considerably  enlarged  and 
shifted  inwards  to  form  a  cusp  analogous  with  the  protocone  of 
the  true  molars. 

By  giving  to  this  form  a  separate  generic  name  we  have  a  dis- 
tinct genus  for  each  of  the  groups  of  species  in  the  four  great 
divisions  of  the  Eocene,  as  represented  in  this  country,  viz. : 
Hyraeolherium  in  the  Wahsatch,  Protorohippus  in  the  Wind  River, 
Orohippus  in  the  Bridger,  and  Epihippus  in  the  Uinta. 

Of  these,  Hyracotherium  is  the  oldest  and  clearly  the  most 
primitive  ;  this  is  seen  in  the  vestige  of  the  fifth  digit  in  the  hind 
foot,  the  low  conic  form  of  the  outer  cusps  of  the  superior  molars, 
without  any  trace  of  the  mesostyle  or  hypostyle,  as  well  as  the 
simple  premolars.  This  is  followed  by  Protorohippus^  which  has 
made  a  distinct  advance  in  the  loss  of  the  vestige  of  the  fifth 
digit  in  the  hind  foot,  as  well  as  the  advance  in  the  structure  of 
both  molars  and  premolars.  Orohippus  {Pachynolvphus')  continues 
the  phylum  into  the  Bridger,  where  the/A/z-a'and  fourth  premolars 
become  fully  molariform.  This  is  again  closely  followed  by 
Epihippus  of  the  Uinta,  in  which  the  i-fi-cai/ superior  premolar  has 
assumed  the  molariform  pattern,  while  from  this  latter  genus  to 
Mesohippus  of  the  White  River  Miocene  is  but  a  short  step,  the 
only  difference  between  the  two  which  I  am  able  to  distinguish 
with  certainty  being  the  more  perfectly  molariform  structure  of 
the  second  superior  premolar,  and  the  reduction  of  the  fifth  digit 
of  i.\\e  fore  foot  to  a  vestige  in  the  White  River  genus. 
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Protorohippus  venticolus  {Cope). 

The  type  of  this  species  is  the  more  or  less  perfect  skeleton 
described  by  Cope  as  Hyracotherium  ventUolum  (No.  4832).  The 
specific  characters  have  been  so  fully  stated  by  this  author  that 
I  am  unable  to  add  anything  to  his  original  description.     The 


Kig.  15- 

KiBS.  i4anil  15,    Prolsrekipfiti  prxlKsim. 

W  S'b-  ''■  bI^T'^'k '•"''''  '''''  *"''   ""'"'    '""'  (comprailion   fnim    Nos.  <8yj  and  4flja). 

Fie,  IS-     Lower  p^miilarv  tide  and  crown  vIcwB  (No.  ^ji).     Wind  Riv«  Bcdi.     X  ;. 

teeth  of  the  type  specimen  are  badly  worn,  and  without  addi- 
tional material  it  would  have  been  impossible  to  make  out  those 
important  characters  of  the  teeth,  which  in  my  judgment  take  it 
out  of  the  genus  Hyracotherium.  A  number  of  smaller  speci- 
mens from  the  Wind  River  Beds  (Nos.  4833-41)  display  the  same 
characters  as  the  type  of  the  genus,  but  I  hesitate  to  group  them 
into  n  distinct  speciijs  imtil  more  is  known  of  them. 
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Principles  of  Pkemolar  Evolution  in  the  American  Horses. 
A  scheme  of  nomenclature  for  the  cusps  of  the  premolars  has 
been  proposed  by  Prof.  W,  B.  Scott'  for  all  the  mammalia,  in 
which  it  is  attempted  to  express  the  homologies  of  the  several 
parts  of  the  tooth  crown  in  all  forms.  Owing  to  some  differences 
in  the  order  of  appearance  of  the  several  cusps  in  the  different 
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premolars,  he  selects  the  fourth  as  being  constant  in  the  manner 
in  which  the  successive  parts  have  been  added.  He  says,'  "  so 
far  as  I  have  been  able  to  observe,  the  scheme  of  development 
of  the  premolar  crown  is  quite  constant,  and  for  superior  pre- 
molar 4  universally    so,  and    the    nomenclature    which    is  here 
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proposed  for  the  premolar  cusps  is  iniended  to  express  their 
order  of  succession  as  they  appear  in  this  tooth." 

The  crown  of  the  premolar  in  either  jaw  in  its  most  primitive 
stage,  consists  of  a  single  cone  implanted  by  a  single  root  ;  to 
this  is  added  a  second  cusp,  sometimes,  as  in  the  superior  series 
of  Euproiogonia,  to  the  inner  or  lingual  side  of  the  primitive 
cone,  and  sometimes,  as  in  Hyracotherium  imiex  and  Syslemodon 
primavus,  immediately /wftrwr  to  the  primitive  cone.  The  third 
element  always  makes  its  appearance  either  as  this  posterior  cusp 
just  mentioned  (^Euprotogtntia),  or  as  the  internal  cusp  (Hyraco- 
therium). In  this  stage  of  development  we  have  therefore  a 
three-cusped  tooth  with  a  triangular  crown. 

The  primitive  cone  always  occupies  the  same  position,  viz.  : 
at  the  antero-exlernal  angle  of  the  crown,  and  is  known  as  the 
protocone.  The  cusp  which  is  added  to  the  lingual  side  of  this 
cusp,  irrespective  of  whether  it  appears  previous  to  or  subsequent 
to  the  posterior  cusp,  is  given  by  Scott  the  name  of  deuterocone. 
In  like  manner  the  third  cusp  is  called  the  tritocone. 

In  regard  to  the  further  complication  of  the  tooth  crown  by 
which  the  tooth  passes  from  a  tritubercular  to  a  quadri tubercular 
stage.  Prof.  Scott  further  says  :  "  The  final  step  in  the  conversion 
of  the  premolar  to  the  molar  pattern  is  given  by  the  addition  of 
a  fourth  main  element  at  the  postero-internal  angle  of  the  crown, 
the  tetartocone,  which  corresponds  in  position  to  the  hypocone  of 
the  molars,"  Examples  of  this  addition  are  to  be  seen  in  many 
forms,  and  it  has  undoubtedly  been  the  usual  method  in  the 
evolution  of  these  teeth. 

In  the  horse  series  of  America,  however,  the  addition  of  this 
fourth  main  element  to  the  crowns  of  the  superior  premolars  has 
pursued  an  entirely  different  course,  and  instead  of  appearing  at 
the  postero-internal  angle  of  the  crown,  (/  has  been  added  at  the 
anlero-internal  angle.  The  proof  of  this  assertion  is  to  be  found 
in  the  third  and  fourth  superior  premolars  of  Hyracotherium 
index  and  Protoroliippus  ventieolus. 

In  the  former  of  these  species  the  crown  of  the  fourth  pre- 
molar is  made  up  of  two  strong  subequal  moreor  less  conic  external 
cusps,  together  with  a  large  simple  median  more  or  less  lunate 
internal  cusp,     A  httle  anterior  and  internal  to  this  cusp,  as  if  it 
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were  a  slightly  constricted  off  part  of  the  large  crescentic  internal, 
is  a  small  cusp,  occupying  the  position  of  an  intermediate  or 
protoconule.  In  the  third  |>remolar  this  same  cusp  is  to  be  seen, 
but  it  is  stronger  and  has  a  more  forward  position,  giving  to  the 
crown  a  more  quadrangular  outline. 

In  Protorohippus  vcnticolus  this  cusp  in  the  crown  of  the  third 
premolar  is  decidedly  stronger,  and  has  such  a  forward  and 
internal  or  lingual  position  as  to  give  to  the  crown  quite  a  quad- 
rituhercular  appearance.  In  the  fourth  premolar  the  position  of 
this  cusp  is  more  nearly  as  it  is  in  the  third  premolar  of  H.  index, 
and  the  crown  has  not  made  as  rapid  progress  towards  the  quad- 
ritubercular  condition  as  the  third.  It  has,  however,  made  con- 
siderable advance  in  the  direction  of  the  formation  of  the  antero- 
internal  cusp,  as  is  seen  in  the  more  forward  and  inward  position 
of  the  element  which  is  destined  to  become  the  fourth  tubercle. 
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In  the  Bridger  species  of  Oro/iippiis  a  still  further  advance  is 
made,  and  both  third  and  fourth  premolars  have  become  almost 
fully  molariform  or  quadritubercular  by  the  still  greater  enlarge- 
ment and  growing  inwards  of  this  cusp  under  consideration. 

It  is  thus  demonstrated,  1  hold,  that  the  antero-internal  cusp  in 
these  premolars  wns  the  last  of  the  principal  elements  added,  and 
while  it  is  analogous,  so  far  as  the  date  of  its  appearance  is  con- 
cerned, with  the  /f/fl^/ofpwf  in  other  forms,  it  is  not  homologous  with 
the  cusp  so  named,  either  in  position  or  in  origin. 

Another  fact  of  much  interest  in  this  connection  is  the  practical 
assumption  of  the  molariform  structure  of  the  third  superior  ]»re- 
molar  in  advance  of  the  fourth  in  the  American  Horses.  This  is 
apparently  not  true  of  the  European  species,  if  one  can  place  any 
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dependence  upon  the  drawings  of  Kowalewsky  and  Riidmeyer,  nor, 
on  the  other  hand,  is  it  true  that  the  antero-internal  cusp  was  the 
last  one  to  be  added  to  complete  the  quadritubercular  crown  in 
the  European  species,  as  I  have  attempted  to  show  above  is  true 
of  the  American  species.  Upon  this  ground  1  hold  that  the  Lower 
Eocene  Kuropean  and  American  Horses  probably  represent 
entirely  distinct  phyla,  having  in  all  probability  a  common  begin- 
ning in  the  least  modified  species  of  the  genus  Hyracothertuni. 
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EXPLANATION  OF  PLATE  II. 
Upper  and  Ixiwer  Teeth  of  Eocene  Horses. 

A—E.     Upper  teeth.     All  natural  size. 

A.  Bufretogimla  puereeaiis.  No.  3874.  PuCTCO  Beds,  New  Mexico. 

B.  Hyracolkirium  lapirinum,  Nos.  13((.  ai2,  Wahsalch  Beds,  Big  Horn. 

C.  "  indix.  No.  460a,  Wahsatch  Beds,  Big  Horn. 

D.  Pralarobippus  vinliiolus,  Nos.  4839,  4832,  Wind  River  Beds. 

E.  Orehippui  sp.,  Nos.  1735,  1737  and  1738,  Bridger  Beds. 
F—N.  Lower  teeth.     Ail  natural  sbe. 

F.  Euprotegenia  plicifera.  No.  4084.  Puerco  Beds,  New  Mexico. 

G.  Hyratothirium  vasacrienit.  No.  4659,  Wahsatch  Beds,  Big  Horn. 
H.  "  iristalum,  Nos.  240,  358*,  "  " 

/.  ■'  (Pliotophm)    crhlenimt.    No.    165,    Wahsalch    Beds. 

Big  Horn. 
/'. 

J.  "  "  menlanum.   No.   4593,  Wahsatch   Beds, 

Big  Horn. 
K.  "  lapirinum.  Nos.  14311. 4657,  Wahsatch  Beds,  Big  Horn. 

L.  "  indrx.  No.  4613,  Wahsatch  Beds,  Big  Horn. 

M.  ■'  craiptdolum,  No.  4830,  Wind  River  Beds. 

.V.     Prelorohippui  v/nliielus.  No.  4834,  "         "         '" 


IrJIDCOne,  jt^.shypoconc,  /^.— protoconulc,  Mi.=;mela^Iylc,  pri^^. 
qonld,  ««*'.=BKiaconid,  *jJ.-hy|««oiiid,  ,W.^(lci.lfr..cuiiid, /^.= 
Myiid,  jt/^=hypucnnu1id. 
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Article   VII.— CRITICAL    REVIEW   OF  THE   SESIID^ 
FOUND  IN  AMERICA,  NORTH  OF  MEXICO. 


By  William  Bf-utenmOller. 


The  Clear-winged  Moths  or  Sesiidie  (^gcriidse)  may  be  super- 
ficially recognized  by  their  narrow  and  more  or  less  transparent 
wings,  by  the  filiform  or  clavate  antennae  being  either  ciliate, 
pectinate  or  simple  ;  also  by  the  tuft  at  the  end  of  the  body  which 
they  can  spread  like  a  fan,  especially  in  the  male.  They  Hy 
rather  swiftly  in  the  hottest  sunshine,  and  may  be  readily  mis- 
taken for  wasps  and  flies,  which  they  resemble  in  appearance. 
On  the  whole  the  specific  and  generic  differences  of  the  Sesiids 
are  very  slight,  though  constant  in  most  cases,  but  it  requires  con- 
siderable attention  and  careful  comparison  of  specimens  to  distin- 
guish one  from  another.  In  some  species  the  males  differ  from 
the  females,  and  in  many  instances  the  male  has  been  described 
under  one  name  and  the  female  of  the  same  species  under 
another,  or  individuals  more  or  less  worn  through  age  and  flight 
have  been  described  and  named  as  different  species,  thus  creating 
considerable  confusion  in  the  study  of  this  group  of  Moths  and  in 
our  lists.  It  has,  therefore,  seemed  to  me  advisable  for  the  pres- 
ent to  consider  the  species  only,  leaving  the  generic  value  of  some 
of  the  groups  here  recognized  as  genera  for  future  consideration, 
and  until  more  material  has  been  obtained. 

My  studies  of  the  Sesiidse  have  been  mainly  based  upon  the 
types  and  material  in  the  Hy.  Edwards  Collection  in  the  American 
Museum  of  Natural  History. 

I  am  also  under  obligation  to  many  friends  and  correspondents 
for  generous  aid,  otherwise  this  paper  could  not  have  been 
prepared. 

To  Mr.  G.  F.  Hampson,  of  the  British  Museum,  I  am  indebted 
for  notes  and  colored  sketches  of  Walker's  types. 

I  am  also  indebted  to  Mr.  L.  O.  Howard  for  the  loan  of  types 
and  specimens  from  the  U.  S.  National  Museum  Collection,  and 
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to  Prof.  W,  B.  Barrows  (through  Mr.  G.  C.  Davis)  for  loan  of 
types  in  the  Tepper  Collection  in  the  Agricultural  College  of 
Michigan. 

To  Mr.  S.  Henshaw  for  material  from  the  Museum  of  Com- 
parative Zoology  at  Cambridge,  Mass.,  and  for  notes  on  Harris's 
types  in  the  Boston  Society  of  Natural  History;  to  Prof.  J.  H. 
Comstock  for  loan  of  material  from  the  Cornell  University  Collec- 
tion at  Ithaca,  N.  Y. ;  to  Mr.  J.  Doll  for  allowing  me  to  examine 
the  types  in  the  Neumoegen  Collection. 

For  notes  and  specimens  I  am  also  under  obligation  to  the 
following  entomologists :  Prof.  Otto  Lugger,  St.  Anthony  Park, 
Minn.;  Prof.  D.  S.  Kellicott,  Columbus,  Ohio;  Prof.F.  H.  Hillman, 
Reno,  Nevada  ;  Dr.  H.  H.  Behr,  San  Francisco,  Cal.;  Prof.  A.  D. 
Hopkins,  Blackburg,  W.  Va.;  Messrs.  Chas.  Palm,  L.  H.  Joutel, 
H.  G.  Dyar,  and  Mrs.  A.  T.  Slosson,  New  York  ;  J.  L.  Zabriskie, 
Brooklyn ;  Prof.  A.  R.  Grote,  Bremen,  Germany  ;  F.  W.  Kirby 
of  the  British  Museum,  and  for  many  favors  to  Mr.  Wm.  Schaus. 

With  the  aid  of  the  types  and  material  which  have  been  sub- 
mitted to  me  for  examination  I  have  been  enabled  to  recognize 
all  the  known  species  of  Sesiidfe  found  in  America,  north  of 
Mexico,  except  the  following :  Albuna  tnodesta  Kellicott  and 
MelitHa  stiowii,  which  I  have  not  had  the  opportunity  to  examine. 
The  following  species,  described  by  Boisduval,  are  also  unknown 
to  me,  viz. :  Sestn  anlhracijormis,  S.  bibionipennis,  S.  twmadiepetmis, 
S.  chrysidipennis  and  S.  xiphicejormis.  Prof.  A.  R.  Grole  and 
myself  are  of  the  opinion  that  the  latter  species  is  the  same  as 
the  female  of  Sannimidea  exitiosa. 

In  previous  papers  I  have  used  the  term  j4igeriidae  instead  of 
Sesiidse.  This  latter  term  has  precedence,  and  must  be  used. 
The  type  of  the  genus  Sesia  is,  so  tar  as  we  can  ascertain,  culici- 
formis,  it  having  been  restricted  to  this  species  by  Hubner 
(Tentamen,  1806). 

As  stated  in  the  Museum  Bulletin,  Vol.  VI,  p.  87,  a  monograph 
of  the  Sesiidie  inhabiting  North  America  is  in  course  of  prepara- 
tion, and  material  from  all  parts  of  the  world  would  be  greatly 
appreciated  ;  also  local  lists,  notes  on  the  life  histories,  habits,  etc., 
of  the  American  species,  even  of  the  most  common,  would  be 
gratefully  received. 
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As  the  Specimens  of  this  family  soon  become  abraded  through 
flight  and  discolored  through  age,  perfect  examples  are  required 
for  description  and  figuring,  especially  as  to  their  coloration,  and 
specimens  sent  to  me  for  this  purpose  would  be  safely  returned  if 
desired. 

Melittia  curcurbitse  {Harris). 


This  well-known  species  was  described  by  Harris  as  jEgeria 
curcurbita,  and  later  by  Westwood  as  Trockilium  ceto ;  conse- 
quently the  former  name  must  be  used.  Doubleday  {Harris's 
Corresp.,  1869,  p.  161)  states  that  ^geria  curcurbitm  is  Melittia 
satyriniformis  Hilbner,  and  if  so  this  latter  name  would  hai-e  pre- 
cedence. Mr.  Samuel  Henshaw  kindly  examined  for  me  HUb- 
ner'swork  (Zutrage  Exot.  Schmeti.,  1825),  inthelibrary  of  Harvard 
University,  and  writes  me  as  follows:  "The  figure  of  Melittia 
satyriniformis  differs  from  all  curcurbita  that  I  have  seen,  in 
coloration  ;  the  abdomen  is  dark  blue  black  with  light  blue  mar- 
gins to  each  segment  and  without  a  trace  of  the  orange  so 
conspicuous   in  eurcurbita." 

Habitat:  Canada,  United  States,  Central  and  South  America. 

The  larva  lives  in  the  stems  of  the  cucumber  and  other  allied 
plants. 

Melittia  amoena  Hy.  Editi. 

MeHltia  amatia  Hv.  Edwards,  Papilio,  Vol.  II,  i88a,  p.  53. 

Not  known  to  me.  It  was  described  from  a  single  male,  and 
the  type  is  said  to  be  in  the  collection  of  Prof.  Snow,  Hy.  Edwards 
describes  it  as  follows : 

"  Head  black  in  front,  with  a  few  bluish  scales.  Palpi  above  oraage,  benealh 
while,  lerminal  joint  black  within.  Eyes  dull  orange,  with  the  orbits  clear  white. 
AntenoEe  bluish  black.  Thorax  dull  bronze  black,  with  the  collar  pale  dull 
greenish,  and  the  long  hairs  on  the  sides  sordid  white,  with  dull  greenish  reflec- 
tion. Abdomen  black,  with  purplish  reflection  ;  posterior  edges  of  the  segments 
narrowly  greenish  white.  Caudal  tuft  orange  brown,  with  black  hairs.  Bands 
on  the  lower  side  of  abdomen  a  little  wider  than  above.  Fore  coxne  black,  with 
orange  scales.  Middle  and  hind  coxa:  black,  edged  with  whitish.  Fore  and 
middle  tibiae  rich  orange  exteriorly;  black  within.  ISunch  of  hairs  on  hind 
[Junt.  iSg6.'\  8 
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tibife  rich  orange,  with  a  few  white  hairs  intermixed  ;  black  within.  All  the 
tarsi  are  blacli.  Fore  wings  purplish  black,  covered  with  bright  metallic  green 
scales,  less  visible  below.  Fringes  of  both  wings  brownish  black.  Expanse, 
?7  mm.    Habitat:  Kansas." 

Melittia  snowii  Hy.  Edw. 

Mtlittia  snoiaii  Hv.  Edwards,  Papilio.  Vol.  II,  1881.  p.  53. 

Allied  to  M.  curcurbiia.  The  fore  wings  are  pale  grayish  brown, 
without  any  metallic  green  lustre.  The  hind  tibise  are  also  pale 
grayish  brown,  and  the  tarsi  clothed  with  black  hairs  within. 
Palpi  white.     Expanse,  32  mm. 

Habitat:  Kansas. 

Melittia  gloriosa  Hy.  Ed^u. 

MeliUia  glorioia   Hy,  Edwards,  Bull.   Brooklyn  Enl.   Soc.  Vol.   III.   1880, 
p.  71. 

This  beautiful  species  may  be  known  by  its  large  size  and  robust 
form. 

The  fore  wings  are  light  grayish  brown  with  a  slight  orange  tint.  The  hind 
wings  in  the  male  are  iransparem,  with  the  veins  and  inner  margin  heavily 
marked  with  bright  orange  ;  hind  wings  of  the  female  eniirely  covered  with 
orange  scales^.  Thorax  grayish  brown.  The  abdomen  has  the  top  of  the  5rst, 
second  and  fourth  segments  grayish  brown ;  third  and  fifth  segments  yellow  ; 
sides  orange;  last  two  segments  grayish  brown,  with  a  decided  metallic  light 
blae  reflection ;  the  extreme  posterior  edge  of  each  segment  is  scaled  with 
light  blue  ;  hind  tibia:  and  tarsi  with  long  orange  hairs  ;  black  outside  and 
straw  yellow  at  base  of  tiblte.  The  antennx  of  the  male  are  strongly  bipec- 
tinate.     Expanse,  41  mm. 

Habitat:  California. 

The  insect  was  reared  by  F.  E.  Blasedale  from  the  roots  of 
Rhus  laurina  {Proc.  Ent.  Soc.  Wash..  Vol.  I,  p.  85).  Dr.  H.  H. 
Behr  writes  me  that  the  larva  feeds  in  the  herbaceous  climbing 
stems  of  Megarrhiza. 

Melittia  grandis  {Strecker). 

Trackilium  grandis  Strecker,  Can.  Ent.  Vol.  XIII,  1S81,  p.  156. 

Closely  allied  to  M.  f-loriosa,  but  it  is  quite  distinct.  The  fore 
wings  are  similar  in  color  to  gloriosa.  The  hind  wings  in  both 
sexes  are   transparent.     The  abdomen   is    brown   dorsally   and 
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orange  laterally,  with  the  posterior  edges  of  each  segment  veiy 
narrowly  scaled  with  pale  grayish  brown.  The  underside  of  the 
abdomen  is  pale  orange,  while  in  gloriosa  it  is  whitish.  The 
pectinations  of  the  anteniife  of  the  male  are  also  not  as  long  as  in 
ghriosa.  Expanse,  5  ,  38 ;  9 ,  45  mm. 
Habitat:  Arizona  and  Texas. 

Gaea  {gen.  nov.)  solituda  {Hy.  EAo.). 

laninda  solituda  Hv.  Edwards,  Papilio,  Vol.  I.  1B81,  p.  tB2. 

The  wings  of  this  insect  are  dirty  brown,  streaked  with  dull 
orange  xnA  yellow  in  the  cell  of  the  fore  wings  and  in  the  area 
beyond  the  discal  mark.  1'he  liind  wings  are  transparent  at  the 
extreme  base,  and  marked  beyond  with  dull  orange  between  the 
veins.  The  abdomen  has  a  yellow  band  on  each  segment.  The 
antennae  of  the  male  are  rather  strongly  pectinated,  simple  in  the 
female.     Expanse,  31  mm. 

Habitat:  Kansas  and  Texas. 

The  name  Larunda,  given  by  Hy.  Edwards  to  this  species,  was 
previously  established  by  Hdbner  {Verzeich.  bek.  Schmett.,  1816, 
p.  289)  for  a  genus  in  the  Geometridre,  and  therefore  must  be 
changed.  I  propose  the  name  Gaea  instead,  with  L.  solituda  Hy, 
Edw.  as  the  type. 

Gaea  empb]rtifonnis  ( Walker). 

Aigrria  tmphytiformis  WALKER,  Cat.  Lepid.  Br.  Mus.  pt.  VIIl,  1856,  p.  43. 
Bembteia  mphylifermis  GllOTE,  Checlt  List   N,  Am.   Moths,   188a,  p.   11  ; 
BeutenmCllkr,  Bull.  Am.  Mus.  Nat.  Hist.  Vol.  V,  1893,  p.  33, 

A  type  female  of  Walker's  jEgeria  (Bembecia)  emphytiformis 
from  the  British  Museum  is  before  rae.  It  is  not  a  Bembccioy  but 
is  congeneric  with  Gaia  solituda,  to  which  it  is  allied,  but  is  much 
smaller.  The  fore  wings  are  purplish  brown  with  slight  traces 
of  a  few  reddish  streaks  in  the  area  beyond  the  discal  mark. 
Hind  wing  also  purplish  brown,  transparent  at  the  base,  orange 
at  base  of  inner  margin.  In  solituda  the  spaces  between  the 
veins  are  heavily  marked  with  dull  orange  yellow.  Expanse, 
20  mm. 

Habitat:  United  States  (Walker).  The  definite  locality  is  not 
known. 
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Euhagena  nebraskz  Hy.  E,lw. 

Euhagma  nibraska  Hv.  Edwards,  Papilio,  Vol.  I,  iSSi,  p.  iSo. 
Fyrrhctania  tohradensii  BEUTENHrrt-LBR,  Bull.  Am,  Mus.  Nal,  Hist.  Vol.  V, 
1893.  p.  35. 

A  very  remarkable  form,  differing  greatly  from  any  other  species 
known  to  me.  I  have  examined  the  type  in  the  Cambridge 
Museum,  and  find  that  the  insect  I  described  as  Pyrrhotitma 
coloradensis  to  be  the  same.  Mr.  L.  O.  Howard  kindly  sent  me 
for  study  a  perfect  male  from  the  collection  of  the  U.  S.  National 
Museum. 

The  aniennx  are  thick  with  rather  long,  closely  applied  pectinations  which 
eilend  to  a  little  before  the  tip.  The  palpi  are  erect  and  clothed  with  loose. 
long  hairs,  as  are  also  the  head  and  collar.  The  wiogs  are  opaque,  red,  with  a 
rather  broad  discal  bar.  The  mar^ns  of  the  wings  are  black  with  the  fringes 
fuscous.  Over  the  outer  porlioo,  the  hind  wings  are  thinly  scaled  with  black. 
Thorax  black  with  some  silvery  white  hairs.  The  hairs  on  the  head,  collar  and 
palpi  are  also  mixed  with  white.  Abdomen  black  with  a  silvery  white  scale-like 
band  on  each  segment ;  femora  and  tibin;  with  short  loose  hairs.  Anal  tuft 
black.     Expanse,  1S-2Z  mm. 

Habitat:  Colorado  and  Nebraska. 

Alcatbo«i  caudatum  {Harr.). 

Mgtria  eaudaia  Harris,  Am.  Joum.  Sc.  and  Arts,  Vol.  XXXVI,   1838,  p. 

311  ;  Wai-ker,  Cat.  Lepid.   Br.   Mus.  pi.  VIH,  1856,  p.  42  ;  Packard, 

Uuide  Study  Insects,  1S69.  p.  278  \  Martin,  5th  Rep.  Nox.  Ins.  Illinois, 

1S81,  p.  loS. 
Trtxkilium  caudatum  Fitch,  Nox.  Ins.  N.  V.  iSs6,  p.  434  ;  Morris,  Synop. 

Lepid.  N.  Am.   1863.  p.   139  ;  Bethune,  Can.   Ent.  Vol.  I,  p,  18  ;  Hv. 

Edwards,  Papilio,  Vol.  II,  1S83,  p.  53. 
Stsia  taudala  Boisduvai..  Suites  4  Buffon,  Nat.  Hist.  I.epid.  1874.  p.  437. 
Akalhee  taudalum  Hv.  Edwarus,  Papilio,  Vol.  II,  i88a,  p.  53  :  Smith,  Enl. 

Am.  Vol.  IV.  1888,  p.  11  ;  Cat.  Ins.  N.  J.  1890.  p.  288 ;  BKUTENMri.LEit, 

Cat.    Lepid.  N.  V.  1890,  p.  204;   Kellicott,  Can.   Ent.  Vol.  XXIV, 

i8gi,  p.  44. 
Akatkef  taudala  Jack,  Garden  and  Forest,  1S91,  p.  496.     (Larva  and  pupa.) 

Male. — Fore  wings  transparent  from  the  tiase  to  the  middle,  with  the  costal 
and  inner  margins  and  outer  half  purplish  brown  with  a  purplish  reflection  ; 
hind  wings  transparent,  bordered  with  purplish  black  ;  legs  orange,  hind  libix 
clothed  with  black  hairs  ;  abdomen  with  a  lonj;  orange  anal  tail-like  appendage, 
and  a  short  black  pencil  on  each  side  at  the  base;  anlennie  orange. 

Femalt. — Fore  wings  entirely  purplish  brown  ;  legs  black,  tarsi  orange. 
Abdomen  in  both  sexes  black.     Expanse.  20-33  mm. 
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Habitat:   Canada,    Michigan,   Illinois,   New   York,  south   to 

The  legs  of  the  insect  are  subject  to  variation,  being  marked 
more  or  less  with  black.  The  form  with  entirely  black  legs  and 
antennx  has  been  named  walkeri  by  Mr.  Neumoegen. 

Harris  states  that  the  larva  inhabits  the  stems  of  our  indigenous 
currant  {Ribes  floridum).  Mr.  Jack  in  'Garden  and  Forest," 
1891,  p.  496,  gives  a  good  account  and  figure  of  the  larva  and 
habits.  He  states  that  it  bores  in  the  roots  of  Clematis.  Mr, 
Joutel  and  myself  have  also  raised  the  species  from  this  plant. 
Harris's  observation  is  certainly  founded  upon  an  error.  Mr.  J. 
Doll  has  also  raised  the  insect  from  the  roots  of  Clematis. 

Sannina  uroceriformis  Walker. 


p.  46s;  Hv.  Edwards.  Ent.  Araer.  Vol.  Ill,  j 
Mgeria  ?  guiHgiiecaudala  RIDINGS,  Proc.  Ent.  Soc.  Phil.  Vol.  I,  i86a,  | 

Packaru,  Guide  to  Study  of  Insects.  1869,  p.  279, 
Sespila  quinqtiecatuiata  Hv.   EDWARDS,  Papilio,  Vol  II.  18S2.  p.  56, 


A  colored  figure  of  the  type  of  this  species  in  the  British 
Museum  was  kindly  sent  to  me  by  Mr.  G.  F.  Hampson,  and  it  is 
without  doubt  the  female  of  Phemonoe  quiitquecaudata  Ridings. 
The  example  regarded  by  Walker  as  the  female  is  probably  the 
female  of  S.  exiliosa.  Boisduval  changed  the  name  to  Saunina 
uroceripennis  in  order  to  avoid  confusion  with  the  Europeon  Sesia 
uroceriformis.  The  change,  however,  was  superfluous,  as  our 
species  is  generically  distinct  from  the  European. 

The  insect  is  wholly  blue  black,  with  an  orange  band  on  the 
fourth  segment  above  ;  sometimes  in  the  male  the  fourth,  fifth 
and  sixth  segments  are  orange  yellow  above.  The  hind  wings 
are  transparent  at  the  extreme  base.  The  male  has  five  tufts  at 
the  end  of  the  body.     Expanse,  30-33  mm. 

Habitat:  Virginia  to  Florida  ;  Montana. 

The  larva  lives  in  the  roots  of  Persimmon. 
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Trochilium  pacificum  Hy.  Edw. 


In  the  Museum  Bulletin,  Vol.  VI,  p.  365,  I  proposed  to  unite 
Trochilium  eaUfornicum  with  T.  pacificum.  Since  then  I  have 
examined  the  type  of  californicum  in  the  Neumoegen  Collection, 
and  find  that  my  conclusion  was  correct.  The  larva  bores  in 
the  Cottonwood. 

Habitat:  Nevada,  Montana,  California  and  Washington. 

Trochilium  tibials  Harris. 

TrecMHum  tibialt  Karris,  Am.  Joum.   Sc.  and  Arts,  Vol.  XXXVI,   1839, 

p.  309. 
Tratkilium  minimum  Neumoegen,  Ent.  News,  Vol.  II,  1S91,  p.  108. 

The  type  of  T.  minimum  Neiim.  was  examined  by  me,  and  it 
is  the  same  as  T.  tibiaU.  This  verifies  my  conclusion  of  uniting 
the  two  species  as  mentioned  in  the  Museum  Bulletin,  Vol.  VI,  p. 
366.     The  larva  inhabits  the  Poplar  and  Willow. 

Habitat:  New  York,  Canada,  New  Hampshire,  Massachusetts, 
Colorado,  California  and  Vancouver  Island. 

Trochilium  apiforme  (Lim.). 

This  well-known  European  species  is  found  in  this  country  as 
far  west  as  Nevada.  It  inhabits  the  roots  and  lower  parts  of  the 
trunks  of  Poplar  and  Willow.  The  insect  is  said  to  be  very  slug- 
gish in  habit,  and  to  be  readily  picked  off  the  trees  when  resting. 

Bembecia  marginata  (Harris). 

The  type  of  Bembecia  pUciaformis  Walker  in  the  British 
Museum  was  kindly  examined  for  me  by  Mr.  G.  F.  Hampson, 
and  his  note  is  as  follows :  "  The  type  of  Bembecia  plecitejormis 
is  a  male  in  bad  condition,  but  without  the  least  doubt  it  is  the 
same  as  B.  marginata.  The  markings  are  exact,  as  are  the  metallic 
blue  pectinated  antennie;  the  partial  obsolescence  of  the  yellow 
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bands  on  the  thorax  and  abdomen  is  due  to  grease,  but  they  are 
traceable."  The  synonymy'  of  the  species  now  stands  as  follows : 
Bembecia  marginata  Harris. 
"  pltciaformis  Walker. 

"         odyneripennis  Walker. 
"         rubi  Riley. 
"  flavipes  HuLST. 

Habitat:  Canada,  westward  to  Gulf  of  Georgia;  Atlantic 
States,  Ohio  and  Missouri. 

The  insect  in  its  larval  state  lives  in  the  roots  and  canes  of 
Blackberry  and  Raspberry.  The  female  moth  is  sluggish  in  habit, 
and  drops  to  the  ground  when  touched.  The  male,  however,  is 
very  active.  The  variety  albicoma  has  white  bands  on  the  abdo- 
men instead  of  yellow,  as  in  the  type  form. 

Vespamima  sequoix  i^Hy.  Edw.). 


1894,  p.  87. 

This  species  was  described  as  a  Bembecia^  but  was  placed  in 
a  new  genus  {^Vespamima)  by  me.  It  is  distinct  from  Bembecia, 
differing  by  having  much  longer  antennie,  which  are  ciliate  in  the 
male  instead  of  with  long  pectinations  as  in  Bembecia.  It  also 
differs  in  shape  and  venation.  The  larva  is  destructive  to  Sequoia 
sempervirens,  Pinus  ponderosa  and  Pitius  lambertiana  in  Califor- 
nia. Bembecia  superba  was  placed  by  me  as  a  synonym  of 
V.  sequoia  (Bull.  A.  M.  N.  H.,  Vol.  VI,  p.  87). 

Sciapteron  denotata  (Hy.  Edw.). 

Albuna  denotata  Hy.  EnwAnDs,  Papilio,  Vol,  II,  iSaa,  p.  55. 
Sciapteron   denotata   BEUTENMrLLER,   Bull.    Am.    Mus.    Nat.    Hist.   Vol.   V, 
1893,  p.  24. 

Originally  described  as  an  Albuna,  but  placed  by  me  in  the 
genus  Sci'ipleron.  It  is  closely  related  to  the  European  S.  tabani- 
formis,  but  is  a  much  smaller  insect,  and  differs  in  the  number  of 
bands  on  the  abdomen  in  the  female. 
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Fore  wings  sooty  black  with  a  strong  violet  reflection  ;  along  the  inner 
margin  lined  with  rufous  ;  at  the  insertion  of  the  fore  wings  is  a  yellow  spot. 
Collar  yellow  ;  palpi  black,  tips  yellow.  Abdomen  black  with  a  yellow  ring  on 
the  second,  fourth  and  last  two  segments  in  the  male.  In  [he  female  there  are 
Ave  bands  on  the  abdomen.  A ntennse  violet  black  above,  nifous  beneath, 
bipeclioate  in  the  male,  simple  in  the  female.  Coia  yellow,  femora  black, 
middle  femora  with  an  orange  band  ;  hind  femora  orange,  black  at  base  ;  all 
the  tarsi  orange.     Expanse,  27  mm. 

Habitat .-  New  Hampshire,  westward  to  Montana. 

Sciapteron  tricincta  (Harr.). 

^geria  triancta  Harris,   Am.  Journ.   Sc.   and    Arts,   Vol.   XXXVI.   1839, 

p.  310. 
Stiafleron  trUincla  Hv.  Edwahds,  Grote,  New  Check  List  of   Moths,  i88a. 

p.  II. 

Closely  allied  to  denotata,  but  differs  by  having  three  broad 
bands  on  the  abdomen  in  the  male  and  four  in  the  female.  The 
species  was  reared  by  Prof.  D.  S.  Kellicott  from  enlargements 
of  the  branches  and  stems  of  Poplar  (Popuius  eandicans)  and 
Willow  (Siilix),  caused  by  the  larva  of  Saperda  comelor  and  S. 
moesta. 

Habitat:  Canada,  Massachusetts,  New  York,  Ohio,  Pennsylva- 
nia and  Michigan. 

Sciapteron  robinue  Hy.  Edw. 

Sciaptiron  robinia  Hv.  Edwards,  Bull.  Brooklyn  Ent.  Soc.  Vol.  HI,  1880, 
p.  73. 
This  insect  was  described  as  having  the  thorax  brown  on  the 
disc,  yellow  in  front  and  behind.  The  types,  which  are  before 
me,  have  the  scales  on  the  thorax  abraded.  A  fresh  example  from 
the  collection  of  the  Museum  of  Comparative  Zoology  may  be 
described  as  follows : 

The  thorax  is  deep  black,  with  the  paiagia  tipped  with  yellow  at  the  posterior 
edge,  and  a  transverse  curved  streak  across  the  hind  part  of  the  thorax.  Collar 
black,  edged  with  yellow  behind.  Fore  wings  orange  brown,  reins  somewhat 
darker.  Hind  wings  transparent.  Abdomen  with  first  three  segments  above 
and  below  deep  black,  and  not  blackish  brown,  as  in  the  original  description. 
The  second  segment  with  a  narrow  yellow  band,  and  the  third  segment  with 
only  a  very  slight  trace  of  a  band  at  the  posterior  edge  ;  remaining  segments 
wholly  yellow.     Expanse,  25-35  mm. 
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Habitat:  Nevada,  California  and  Washington. 
According  to  the  late  Hy.  Edwards  this  species  is  destructive 
to  Robinia  pseudacacia  and  Populus  alba. 

Sciapteron  cupressi  Hy.  Edw. 

Hiiafteron  cupitssi  Hv,   EDWARDS,  Papilio.  Vol.  I,  1881.  p.  183. 

Only  known  by  a  single  type  in  the  Neumoegen  Collection, 
which  I  have  examined.  It  is  a  female,  and  not  a  male  as 
described  by  Mr.  Edwards.  It  differs  from  S.  robinia,  to  which 
it  is  closely  allied,  if  not  identical,  by  having  only  the  first  seg- 
ment black  and  the  second  and  third  segments  marked  with 
orange,  while  the  remaining  segments  are  wholly  yellow.  Ex- 
panse, 30  mm. 

Habitat:  Colorado. 

Sciapteron  scepsifortnis  Hy.  Edw. 

Sdapieron  scepsifortnis  Hv.  Edwards,  Papilio,  Vol.  I,  18S1,  p.  183. 

Fore  win^  deep  blackisii  brown  ;  hind  wings  transparent,  with  (he  outer 
border  running  some  dislance  inward  between  the  veins.  The  abdomen  is 
brown  with  a  narrow  yellow  ring  at  the  end  of  the  second  segtnent.     Expanse, 

Habitat :  Maryland,  Kansas  and  Texas. 
The  male  and  food  habits  are  unknown. 

Sciapteron  simulans  Grote. 

Tnnhilium  (Sciapteron)  simulans  Gbotk,   Bull.   U.  S.  Oeol.  Surv.  Xayden. 

Vol.  VI,  1881.  p.  257  ;   Bull,  Brooklyn  Enl-  Soc.  Vol.  III.  18S1,  p.  78. 
Trachilium  luggeri  Hv,   Edwards,  Psyche,  Vol.  VI,  i8gi,  p.  ro8,  pi.  fig.  3  ; 

Bull.  43,  Slinnesola  Agricul.  Exp.  St.  p.  190,  fig. 
Seiaplerott  simulans  Uei^tenmOllkr,   Bull.  Am.   Mus.   Nat.   Hist.  Vol.  VI, 

1894.  P-  366. 

The  type  of  Trachilium  luggeri  was  kindly  presented  to  me  by 
Prof,  Otto  Lugger,  and  it  is  without  doubt  the  same  as  Sciapteron 
simulans  Grote,  the  type  of  which  is  also  before  me.  Only  the 
female  is  known.  Prof.  Lugger  has  bred  the  insect  from  Red-oak 
slumps. 

Habitat ;  Rhode  Island,  Ohio,  Illinois  and  Minnesota. 
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Sciapteron  palmii  {Hy.  Edw.). 

Faiuapalmii  Hy.  Euwards,  Can.  Ent.  Vo).  XIX,  1887,  p.  145. 
Siiapttran  palmii  UEUTENMf  LtER,  Buil.  Am.  Mus.  Nal.  Hist.   Vol.  VI,  18^. 
p.  366. 

This  species  is  closely  allied  and  congeneric  with  S.  sinmlans. 
Only  the  female  is  known,  and  it  is  possible  that  a  new  genus  will 
have  to  be  erected  for  palmii  and  simulans  when  the  males  are 
known.     The  food  habits  are  unknown. 

Habitat:  Florida. 


Sciapteron  dollii  Neumoei^en. 
Sciaplrr^n  dollii  Neumoegen,  Ent.  News,  Vol.  V,  1894,  p.  330. 

The  late  Hy.  Edwards  gave  to  this  insect  the  name  Sciapte- 
ron castaiieum,  the  type  of  which  is  in  the  Neumoegen  Collection. 
1  am,  however,  unable  to  find  a  published  description  of  this 
species  anywhere  in  Mr.  Edwards's  papers,  and  conclude  ihat  it 
must  be  a  MS.  name.  Two  examples  in  the  Edwards  Collection 
are  labeled  Trochilium  polistiformis  Harris,  and  Mr.  Edwards's 
note-book  says  "Sciapteron  castaneum=polistifortiiis."  It  there- 
fore seems  to  me  quite  evident  that  before  publishing  cattaneum 
he  considered  it  the  same  as  polistiformis,  which  is  a  different 
species.     The  larva  lives  in  the  trunk  of  young  Poplar. 

Habitat:  New  York,  Kentucky  and  Texas, 


Sciapteron  polistiformis  {Harris). 

Aigrria pBlisliformis  HARRIS,  Am.  romol.  Soc.  1854,  p.  10  ;  PACKARD,  Guide 
Study  Insects.  1869.  p.  378  ;  Rilev.  3d  Rep.  Nox.  Ins.  Mo.  1871.  p.  75  1 
Martin,  jth  Rep.  Nox.  Ins.  111.  1S81,  p.  108;  Saunuehs,  Ins.  Inj. 
Kruil,  18S3.  p.  229. 

TrachiHum  polistiformis  FlTCH,  3d  Rep.  New.  Ins.  N.   Y.  1856,  p.  387. 

Sdapleran  stminou  Neumoegen,  Ent.  News,  Vol.  V,  1894,  p.  330. 

The  types  of  Harris's  jEgeria polistiformis  are  in  the  collection 
of  the  Boston  Society  of  Natural  History,  and  were  kindly  exam- 
ined for  me  by  Mr.  Henshaw,  who  informs  me  that  they  agree 
very  well  with  Riley's  figures  of  the  species  (Third  Rep.  Nox.  Ins. 
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Mo.,  p.  75).  I  have  examined  the  type  of  Sciapteron  seminole  and 
find  that  this  also  agrees  very  well  with  Riley's  figure  and  descrip- 
tion of  the  female  of  polistifarmis.  I  therefore  propose  to  unite 
it  with  the  latter  species.  The  insect  in  its  larval  state  burrows 
in  the  bark  and  sap-wood  of  the  roots  of  both  wild  and  cultivated 
Grape-vine. 
Habitat:  North  Carolina,  Florida,  Missouri  and  Arizona. 


Palmia  (gen.  nov.)  praecedens  {Hy.  Edw.). 

Sciaptiren praeedtns  Hy.  Edwards,  Fapilio.  Vol.   Ill,  1883,  p.  155. 

Only  known  by  a  single  specimen  in  the  Neumoegen  Collection. 
It  is  not  a  Sciapteron,  but  the  type  of  a  new  genus.  It  differs  from 
Sciapteron  by  having  narrower  wings  with  the  apices  very  pointed 
and  the  outer  margins  more  oblique.  The  palpi  are  much 
shorter,  and  not  clothed  with  long  hair-like  scales  as  in  Sciapte- 
ron. In  Sciapteron  the  apices  of  the  wings  are  rounded  and  the 
palpi  more  erect,  reaching  the  vertex  of  the  head,  and  are  thickly 
clothed  with  long  hair-like  scales.  The  venation  of  S.  pracedens 
is  the  same  as  in  Sciapteron.  The  wings  are  brown,  with  a  basal 
vitreous  streak  on  the  fore  wings.  The  hind  wings  are  vitreous 
at  their  base.  Abdomen  black,  with  the  last  three  segments  and 
anal  tuft  lemon  yellow.  The  head  is  also  smaller.  Expanse, 
30  mm. 

Habitat :  North  Carolina. 

I  propose  the  name  Palmia  ioT  this  genus,  with  S.  prcecedens 
H.  Edw.  as  type. 

Tirista  admiranda  ^Hy.  Edio.). 


1S94.  p.  es. 

This  species  has  been  placed  by  me  in  the  genus  Tirista.  A  fig- 
ure of  Tirista  aigentifronsvs.^  published  by  Mr.  Druce  in  Biologia 
Centrali-Americana,  Vol.  I,  Heterocera,  Plate  V,  Figure  14,  with 
which  admirandus  fairiy  well  agrees  generically.     It  differs  from 
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Sciapteron  by  having  plumose  antennse.     Only  a  single  specimen 
of  this  insect  is  known  at  present. 
Habitat:  Texas. 

Tarsa  denudata  (Harr.). 

Troehilium  denudalum   Harris,   Am.   Journ.   Sc.   and  ArU,   Vol.   XXXVI, 

1839,  P-  3">. 
Falua  dtnudata  Hv,  Edwakds,  Papilio,  Vol.  II,  i88a,  p.  g;. 
•"      -'      '     "       ■  '■ ^.  \'III,  1856,  p.  61. 


Easily  recognized  by  its  large  size.  The  male  has  the  fore 
wings  transparent,  bordered  with  brown  and  an  oblique  brown 
cross-bar,  centred  with  rufous,  at  the  end  of  the  cell.  Abdomen 
with  a  narrow  yellow  band  at  the  posterior  end  of  each  segment. 
The  antennae  have  very  long  pectinations.  The  female  has  the 
fore  wings  opaque,  brown,  a  triangular  transparent  mark  at  the 
hind  angle,  and  the  antennse  simple.     Expanse,  32-43  mm. 

Habitat:  New  York,  Massachusetts,  New  Jersey,  District  of 
Columbia,  South  Carolina,  Georgia,  Illinois,  Michigan  and  Texas. 

The  larva  lives  in  the  roots  and  under  the  bark  of  Ash  and 
Alder. 

Parhartnonia  pini  {Keilico/t). 

158. 

Fote  wings  black,  wjlb  a  metallic  blue  or  greeo  reflection.  Hind  wings 
Ihinly  covered  with  black  scales,  transparent  along  the  inner  margin.  Head, 
thorax  and  legs  blue  black.  Collar  orange.  Abdomen  above  blue  black,  with 
an  orange  band  on  the  fourth  segment.  Underside  of  at>domen  wholly  orange. 
Anal  tuft  orange,  blue  black  in  the   middle   above.      Expanse.  28  mni. 

Habitat:  Canada  and  New  York. 

The  larva  lives  under  the  bark  of  Pine. 

Parharmonia  fraxtni  {Hy.  Edw.). 


.,  Papilio,  Vol,  I,  1881,  p.  185. 
■mania  morrisoni  Hv,  EnwARDS,  Fapilio,  Vol.  II.  i88s,  p.  54, 
■harmonia  fraxtni  BeutenmCller.   Bull.  Am.  Mus.  Nat.  Hist 
i8q4,  p,  89, 
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Fore  win^  opaque,  btacltish  brown  with  a  violet  reflection.  At  end  of 
discal  cell  a  red  cross-bar.  Hind  wings  transparent  with  a  narrow  violet  black 
border.  Body  and  legs  black.  Antennae  yellowish  before  (he  tip.  Expanse, 
31-35  mm. 

Habitat:  New  York,  New  Jersey,  Washington,  D.  C,  Missouri 
and  Montana. 

Parhartnonia  grjcfi  ^^Hy.  Edw.). 

s- 
„    .  .  1894. 

p.  89. 

Wholly  black.  Fore  wings  with  a  strong  metallic  green  reflection  like  the 
female  of  Sannitmidea  epaltscens.  Flind  wings  transparent  with  a  narrow 
black  border.     Expanse.  37  mm. 

Habitat:  Nevada. 

Podosesia  syringse  (_Harr.). 

Fore  wings  deep  brown,  with  a  slight  violet  lustre  ;  at  the  base  two  short 
transparent  streaks  and  marked  with  red  on  (he  costa  and  inner  margin.  Hind 
wings  transparent,  thinly  scaled  with  brown  outwardly:  veins  brown.  Head 
brown,  palpi  and  collar  rufous ;  thorax  brown,  with  the  patagia  tinged  with 
rufous.  Abdomen  deep  brown,  with  a  yellow  spot  on  each  side  of  the  fourth 
segment,  Legs  yellow.  t>roadly  banded  with  black  ;  femora  blackish.  Expanse, 
26-3 S  mm. 

Habilal:  Massachusetts,  New  York,  westward  to  Iowa,  and 
southward  to  Texas. 

This  is  the  well-known  Lilac  and  Ash  borer.  It  also  affects 
the  Mountain  Ash  {Pyrus  americana),  according  to  Prof.  D.  S. 
Kellicott. 

Podosesia  fraxini  (Lugger). 

i  LircCEit,  F 
Podosesia  fraxini  BkutenmCi.i 

Closely  allied  to  J',  syringa,  but  differs  from  it  in  having  the 
fore  wings  testaceous,  and  the  abdomen  banded  with  yellow.  The 
patagia  are  yellow  at  the  posterior  part,  and  the  collar  orange  in 
front  and  yellow  behind.     Expanse,  27-34  mm. 

Habitat:  Minnesota  and  Montana. 

The  larva  affects  the  Ash. 
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Sanninoidea  (gen.  nov.)  exittosa  {Say). 

This  species  has  been  erroneously  referred  to  the  genus  Sannina, 
the  type  of  which  is  S.  uraceri/ormis  \Va.\keT  {see  antea,  p.  117). 
S.  exittosa  belongs  to  a  different  genus,  for  which  I  would  propose 
the  name  Sanninoidea. 

This  is  the  well-known  borer  which  is  so  injurious  to  the 
Peach. 

The  male  has  the  wings  transparent,  with  steel  blue  borders  and  fringes  ;  the 
borders  are  sometimes  scaled  moreor  less  with  yellow.  Head  black,  with  a  yellow 
patch  on  the  vertex  ;  palpi  yellow  below,  black  above  ;  collar  black,  yellow  in  the 
middle  on  top  ;  lhora:t  black,  with  the  palagia  edged  interDally  with  yellow,  this 
color  forming  an  angle  at  the  anterior  portion  of  (he  Ihorai  ;  metathorax  with  a 
few  yellow  scale-like  hairs.  Abdomen  blue  black,  narrowly  banded  with  yellow 
on  the  second,  fourth,  6flh  and  siith  segments  ;  anal  tuft  wedge-shape,  black, 
tipped  with  white  laterally.  Legs  black,  with  joints  yellow.  The  female  is 
wholly  steel  blue  black,  with  the  fourth  and  sometimes  also  the  fifth  segment 
orange.  Hind  wings  transparent,  broadly  bordered  with  blue  black  and  scaled 
with  this  color  at  (he  base,  and  costa  and  also  sometimes  between  veins  one 
and  two,  thus  leaving  two  small  clear  spaces.  In  the  female  variety  ^jf/citV  Hy. 
Edw.  all  the  segments  from  the  fourth  to  the  last,  inclusive,  are  orange,  and 
in  the  male  variety  luminosa  Neum.  the  borders  are  heavily  scaled  with  yellow. 
Kxpanse,  22-34  """■ 

Habitat:  Canada  to  Texas 


Sanninoidea  opalescens  {Hy.  Edw.). 

Mgeria  opalescens  Hv.  Epwariis.  Papitio,  Vol.  I.  1881,  p.  199, 
Saauina pacijiea  RiLKv.  Insect  Lite.  Vol.  HI,  1891,  p.  293. 
Sannina  ofaUseens  BeiiTENMrLLER.  Hull.  Am.  Mus.  Nat.  Hist.  Vol.  VI.  1S94, 
p.  366. 

Allied  to  S.  exilieia.  The  male  has  the  outer  border  of  the  fore  wing  twice 
as  broad  as  in  exiliosa,  and  the  transverse  bar  at  (he  etid  of  the  discal  cell  is 
also  broader.  The  head,  palpi,  thorax  and  abdomen  lack  the  yellow  markings. 
The  legs  are  black,  with  only  a  few  whitish  hairs  on  the  libi;i:  and  tarsi.  The 
female  is  like  that  of  exilioia.  but  all  traces  of  the  orange  bands  on  the  abdo- 
men are  wanting  and  the  hind  wings  are  transparent,  with  only  a  few  steel  blue 
scales  basally  and  a  narrow  outer  border.     Expanse,  23-33  mm. 
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Habitat:  Nevada,  Colorado  and  California. 
Like  exitiosa  this  species  also  affects  the  Peach  as  well  as  the 
Apricot, 

I  have  examined  the  types  of  Sannina  pacifica,  and  have  found 
that  the  male  of  this  species  was  previously  described  as  jE. 
opalescens.  I  am  indebted  to  Mr.  L.  O.  Howard  for  the  loan  of 
one  of  the  type  females  of  S.  pacifica. 


Albuna  pyramidalis  ( Walker). 

yEgtria  pyramidalis  WALKER.  Cat.   Lepid.    lir.  Mus.  pt.  VIII,  1856,  p.  40  ; 

BEUTENMrLLKR,  BuM.  Am,  Mus.  Nat.  Hist.  VI,  1894,  p.  89. 
^ff^ria  hylolomi/ermis  Walker.  Cat.  l-epid.  Br.  Mus.  pi.  VIII,  1856,  p.  43, 
Albuna  hyiatamifermis  Hv.  EnWARDS,   PapHio,  Vol.  I,  1881,  p.  1S6. 
Albuna  vanteuvtrensis  Hv.  Edwards,  Papilio,  Vol.  I,  iBSi,  p.   r88. 

In  the  Museum  Bulletin,  Vol.  V,  1893,  p.  23,  I  published  the 
following  note  made  by  the  late  Hy.  Edwards  on  the  type  of 
Walker's  j£.  hylotomiformis ;  "  Is  a  good  species,  and  is  unknown 
to  me."  Since  then  I  am  informed  by  Mr.  G.  F.  Hampson  of  the 
British  Museum  that  hylotomiformis  is  the  same  as  jE. pyramid- 
alis. Mr.  Hampson's  note  is  as  follows  :  "That  hylolomiformis= 
Pyramidalis  there  is  not  the  least  doubt ;  the  type  is  a  female. 
The  tinge  of  red  on  antennae,  the  streak  on  inner  area  of  fore 
wing  and  on  each  side  of  discocellular  band,  and  the  arrange- 
ment of  yellow  bands  on  abdomen,  are  quite  conclusive."  The 
species  and  varieties  now  stand  as  follows  :' 

Albuna  pvramidalis  Walker, 
hylotomiformis  Walker. 
vaiuouveremis  Hy.  Edwards. 
var.  MONTANA  Hy.  Edwards. 

tanaceti  Hv.  Edwards. 
var.  RUBESCENS  Hulst. 
var,  coLORADENSis  Hy.  Edwards, 
torva  Hv.  Edwards. 
Habitat:  Nova  Scotia,  Canada,  and  Maine  to   Massachusetts, 
westward  to  the  Pacific. 
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Albuna  modesta  Keiiicott. 

Albuna  medtita  Kellicott,  Can.  Ent.  Vol.  XXIV,  i8g3,  p.  46. 

I  have  not  had  the  opportunity  of  seeing  this  species,  and 
therefore  am  not  able  to  tell  whether  it  is  an  Albuna  or  a  Sesia. 
In  the  Museum  Bulletin,  Vol.  VI,  p.  92,  I  expressed  the  opinion 
that  Albuna  modesta  was  the  same  as  Sesia  albicornis,  but  a 
comparison  of  the  types  is  necessary  to  definitely  decide  this 
question. 

Sesia  giliae  {Hy.  Edw.). 

jEgfriagiUa  Hv.  Edwards,  Papiiio,  Vol.  I.  18S1,  p.  aoo. 
Attuna  vilrina  Neumoegen,  Ent,  News,  Vol.  II,  iSgi,  p.  log. 
Mgeria  dfcfptiva  Brute NMf^LLER,  Bull.  Am.  Mus.  Nat.  Hisl.  Vol.  VI.  1894, 
p.  93- 

The  type  of  S.  gilia  is  a  female,  and  the  species  described  as 
Albuna  vitrina  is  a  male,  and  is  in  my  opinion  nothing  more  than 
the  male  of  the  former.  Vitrina  is  not  an  Albuna,  but  must  be 
referred  to  the  genus  Sesia.  In  the  Museum  Bulletin,  Vol,  VI, 
p.  367,  I  erroneously  united  vitrina  with  Albuna pyramidalis,  con- 
sidering it  to  be  merely  one  of  the  varieties  of  the  latter  species. 
Since  then  I  have  had  the  opportunity  of  examining  the  type  of 
vitrina,  and  find  that  it  is  distinct  from  Albuna  pyramidalis,  and 
that  the  species  described  by  me  as  jEgeria  deceptiva  is  the  same 
as  vitrina.  The  original  description  of  vitrina  is  misleading,  no 
mention  being  made  of  the  yellow  bands  on  the  abdomen. 

Male. — Head  blackish  brown,  front  whitish  ;  palpi  yellow  mixed  with  black 
hair  outside  :  thorax  blackish,  with  (he  posterior  edge  of  the  patagia  j-ellow  % 
abdomen  blackish  with  a  yellow  band  on  the  second,  fojrth,  sixth  and  seventh 
segments  ;  anal  tuft  black  on  top,  yellow  beneath  and  in  the  middle  above. 
Legs  yellow  with  a  black  band  on  the  libin;  :  femora  black.  Underside  of  abdo- 
men with  the  bands  from  above  repealed  and  the  segments  between  scaled  with 
yellow.  Wings  transparent  with  narrow  blackish  brown  borders  and  discal 
bar.     Underside  of  wings  with  costal  border  and  discal  bar  yellow.     Expanse, 

Female. — IJke  the  male,  but  differs  as  follows:  Palpi  wholly  yellow  ;  mar- 
gins  of  wings  brown  ;  discal  bar  with  an  orange  spot.  Abdomen  with  a  yellow 
band  on  the  upper  side  of  the  second,  fourth  and  sixth  segments  ;  underside  of 
abdomen  similar  to  that  of  the  male.     Expanse,  34-i()  mm. 

Habitat:  Colorado,  Montana,  and  Calgary,  British  Columbia. 
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Sesta  mellinipennis  Boisduval. 

Sesia   mellinipennis     BoisnuvAL,  Suiles  i    Buflon,  Nat.   Hist,   Lepid.   1374. 

p.  402,   pi.  xiv,   10  B.   tig.  12:    Beutf.nmPller,    Bull.  Am.   Mje.   Nai. 

Hist.  Vol.  VI,  i3q4,  p.  96. 
Albuna  resfUndens  H¥.  t:DwARDS,  Papilio,  Vol.  I,  1881,  p.  r86. 
Aliuna  arltmisia  Hv.  EDWARDS,  I'ap'lio,  Vol.  I,  i88t,  p.  1B7. 
Aigeria  senecioides  Hv.  Edwards.  Papilio,  Vol.  I,  1881,  p.  198. 

The  types  of  Alhuna  artemisim  and  ^geria  senecioides  are 
before  me.  Both  are  males  and  undoubtedly  the  same  species. 
The  only  differences  are  that  artemisia  has  the  bands  on  the 
abdomen  more  distinct  and  the  margins  of  the  wings  darker 
brown.  This  may  be  from  the  more  perfect  condition  of  the 
insect,  senecioides  being  somewhat  worn  through  age  or  flight. 
Albuna  resplendens  was  described  as  a  male,  but  the  type  is  a 
female,  and  I  consider  it  the  same  as  aitemisia.  It  also  agrees 
very  well  with  the  species  described  and  figured  by  Boisduval  as 
Sesiit  mellinipennis,  and  I  would  propose  to  unite  it  with  this 
latter  species. 

Habitat :  California  and  Nevada. 


Sesia  rileyana  {Hy.  £dw.). 


Albuna  rileyana  was  described  from  a  single  female  specimen, 
and  ^geria  hyperici  from  two  examples,  as  females,  but  the  types 
are  males,  and  are  undoubtedly  the  same  as  rileyana.  The  species 
fits  better  in  the  genus  Sesia  than  in  Albuna.  The  wings  are 
largely  transparent  with  narrowbrown  borders.  The  discocetlular 
spot  is  bright  orange  red  ;  palpi  yellow,  with  a  few  black  hairs 
at  the  sides;  abdomen  black  with  six  narrow  yellow  bands. 
Expanse,  19-25  mm. 

Habitat :  West  Virginia,  Missouri  and  Kansas. 

Sesia  bninneipennis  {Hy.  Edw.). 

Mgeria  brunneipennis  llv.  Edwards,  Papilio,  Vol.  I,  rSSi,  p.  rgt. 

The  type  of  this  species,  from  the  Tepper  Collection  in  the 
Michigan  Agricultural  College,  was  kindly  sent  to  me  for  exam- 
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ination  by  Prof.  Barrows  through  the  kindness  of  Mr,  G.  C.  Davis. 
The  insect  is  closely  related  to,  if  not  identical  with,  S.  rileyana. 
It  differs  from  it  by  having  the  brawn  margins  of  the  fore  wing 
much  broader,  thus  making  the  wings  more  opaque.  The  outer 
portion  is  almost  entirely  opaque,  with  only  a  few  short  trans- 
parent streaks  in  the  area  beyond  the  orange  discocellular  spot. 
This  space  in  rileyana  is  largely  transparent.  Abdomen  with  live 
yellow  bands.  Expanse,  23  mm. 
Habitat  .■  West  Virginia  and  North  Carolina, 


Sesia  mimuli  {Hy.  Edw.). 

jEgeria  mimuli  Hv.  Edwards,  Papiljo,  Voi.  I,  i8Bi,  p.  300. 

Closely  allied  to  S.  rileyana,  but  the  bands  on  the  abdomen  are 
pale  yellowish  white  instead  of  bright  yellow.  The  front  of  the 
head  is  white,  as  are  also  the  scales  on  the  palpi.  The  markings 
on  the  wings  above  and  beneath  are  also  paler.  It  is  possible 
that  this  species  may  prove  to  be  a  climatic  variety  of  rileyana. 
Expanse,  it  mm. 

Habitat :  Colorado. 


Sesia  rutilans  {Hy.  Edw.). 

Aituita  rutilans  Hv.  Edwauds,  Papilio,  Vol.  !,  1881,  p.  i36 ;  Beuten- 
mCller,  Bull.  Am.  Mus.  Nat.  Hist.  Vol.  VI,  lS<)4,  p.  94. 

^gfria  aureola  Hv,  Eiiwamds.  Papilio,  Vol.  I,  1881.  p.  194. 

.Nigeria  hemitonia  Hv.  Edwards,  Papilio,  Vol.  I,  1881,  p.  198. 

/Egeria  lupitti  Hv.  Edwakds,  Papilio,  Vol.  !.  iBSi.  p.  iga ;  BeutenmOllrk, 
Bull.  Am.  Mus.  Nat.  Hist.  Vol.  VI,  1E94,  p.  91. 

/^.geria  ferplexa  Hv.  Edwards,  Paplio,  Vol.  I,  1881.  p.  V)i. 

yKgeria  impmfria  Hv.  Edwards,  Papilio,  Vol.  I,  1B81,  p.  193. 

j^geria  tiiashingleHia  Hv.  Edwards,  Papilio,  Vol.  I.  1881,  p.  197. 

j^eria  madariir  Hv,  Edwards.  Papilio,  Vol.  I,  i8St,  p,  zoi  (in  pan). 

Male. — Head  black;  palpi  yellow,  with  a  black  stripe  outside;  collar  and 
underside  of  Ihorax  yellow  ;  thorax  above  black  with  the  patagia  lipped  with 
yellow  at  the  posterior  end.  I^gs  yellow  banded  with  black.  Fore  wings 
broadly  bordered  with  blackish  brown  ;  Iwtween  the  veins,  along  the  outer 
border,  are  traces  of  yellowish  rays.     The  basal  transparent  space  is  small  and 
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trianguJar  ;  dJscocelluUr  spot  targ^  with  the  clear  space  beyond  small  and 
round.  Hind  wings  transparent,  bordered  with  blackish  brown  and  a  few 
yellow  hairs  at  the  base  of  tbe  inner  margin.  Abdomen  blacliish  brown  with  a 
rather  broad  yellow  band  al  the  posterior  edge  oE  the  second  and  fourth  seg- 
ments. Underside  of  fore  wings  streaked  with  golden  yellow  twiween  the 
veins  of  tlie  opaque  portion  ;  hind  wings  with  a  nairow  golden  yellow  border 
preceding  the  brown  fringes.  Abdomen  edged  along  each  side  with  yellow 
points.  Anal  tuft  flat,  black  above,  orange  at  the  sides  and  middle  beneath. 
Expanse,  iB-21  mm. 

Female. — Head  black  ;  palpi  and  collar  yellow  ;  thorax  black  above,  with  a 
yellow  stripe  along  each  ^dc  and  a  small  tnmsverse  spot  on  the  posterior  por- 
tion ;  thorax  beneath  yellow.  Abdomen  black,  a  yellow  band  on  the  second. 
fourth,  fifth  and  sixth  segments,  sometimes  the  band  on  the  fifth  segment 
wanting.  Legs  yellow,  banded  with  black  ;  tarsi  yellow.  Fore  wings  blackish 
brown,  bright  orange  between  the  veins.  The  orange  scales  almost  obscure 
the  transparent  portions  of  the  wings.  Hind  wings  transparent,  very  narrowly 
bordered  with  brown  and  golden  yellow  ;  fringes  brown.  Anal  tuft  bunch-like, 
yellow,  black  at  the  base  in  the  middle  above.  Underside  of  fore  wings  almost 
entirely  clear  pale  orange  yellow  with  only  the  discocellutar  spots,  the  outer 
veins  and  fringes  brown.  Hind  wings  with  the  orange  border  broader  than 
above.     Abdomen  with  the  bands  repeated.     Expanse,  I7'ii  mm. 

Habitat:  California,  Nevada,  Washington,  Texas  and  Colorado. 

The  above  descriptions  were  taken  from  three  bred  males  and 
three  females  from  the  collection  of  the  U,  S.  National  Museum, 
sent  me  through  the  kindness  of  Mr,  L.  O.  Howard.  The  species 
lives  in  the  roots  of  the  Strawberry,  as  recorded  by  the  late  C.  V. 
Riley  (Proc.  Ent.  Soc.  Wash.,  Vol.  I,  p.  85). 

Mr.  J.  J,  River  has  bred  the  species  from  the  roots  of  the 
garden  Raspberry  and  cultivated  Blackberry  (Ent.  Amer.,  IV, 
p.  99).  He  also  states  that  the  male  sometimes  has  three  abdomi- 
nal bands  of  pale  yellow,  and  when  three  are  present  the  third  is 
at  the  base  of  the  anal  tuft.  Another  variation  shows  a  tendency 
in  the  male  to  imitate  the  dorsal  markings  of  the  female  by  having 
well -developed  bands  on  the  second,  fourth  and  sixth  segments, 
and  on  the  dorsum  of  all  the  other  segments  is  to  be  seen  a  cluster 
of  yellow  scales,  forming  a  nucleus  of  a  yellow  band. 

The  species  described  a.% perplexa,lupim,impropria  and  washing- 
Ionia  are  males,  and  hemizonia,  areola  and  rutilans  are  the  females. 
The  specimen  described  as  the  male  of  madaria  is  the  male  of 
rutilani,  and  the  female  is  probably  a  distinct  species. 
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Sesia  madariae  (Hy.  Eiw.). 

Mgeria  madaria  Hy.  Edwards,  Papilio,  Vol.  I,  i83i,  p.  aoi. 

Head  black,  collar  and  palpi  yellow  ;  (horax  black,  with  a  yellow  slripe  along 
the  ianer  edge  of  th«  patagia,  and  a  yellow  mark  at  Ihe  posterior  edge.  Abdo- 
men with  3  yellow  band  on  the  second  and  fourth  segments.  Fore  wings 
purplish  black,  with  the  transparent  spaces  very  small.  Hind  wings  Iranspar- 
enl,  with  the  violet  black  border  narrow.  Underside  of  fore  wings  largely 
golden  yellow.     Expanse,  i;  mm. 

Habitat:  California. 

Two  females  of  this  species  are  in  the  Hy.  Edwards  Collection, 
and  they  look  very  much  like  the  male  of  Sesia  rutilans. 

Sesia  neglecta  {,Hy.  Eiiv.). 

Mgeria  negkcia  Hv.  Edwards,  Papilio,  Vol.  I,  1881,  p.  197. 

Allied  to  S.  madaria,  but  the  fore  wings  are  almost  entirely 
opaque,  with  only  a  very  small  transparent  space  in  the  cell  and 
beyond  the  discal  spot ;  between  the  veins  on  the  outer  portion 
the  fore  wings  are  streaked  with  dull  yellow.  Otherwise  it  is  the 
same  as  S.  madaria,  and  is  probably  the  same  species,  but  more 
material  is  required  to  verify  my  suspicion.     Expanse,  16  mm. 

Habitat:  Washington,  California  and  Nova  Scotia. 

Sesia  refulgens  {Hy.  EduL), 

Mgeria  re/ulgeni  Hv.  Edwards,  Papilio,  Vol.  I,  1881,  p.  199. 

Head  and  antennx  black  :  palpi  and  collar  yellow  ;  thorax  black,  with  a 
yellow  band  across  the  posterior  portion  and  a  few  yellow  hairs  at  the  posterior 
end  of  the  paugia.  Abdomen  black,  with  a  yellow  band  on  Ihe  second,  fourth 
and  sixth  segments,  and  faint  traces  of  another  yellow  band  on  the  fifth  segment. 
Anal  tuft  black,  yellow  at  the  sides  above.  Legs  yellow  and  black,  femora 
black,  tibire  yellow,  with  a  black  band.  Pore  wings  violet  brown,  marked 
with  orange  in  the  transparent  portion  i  discal  spot  orange  outside.  Hind 
wings  transparent,  with  a  narrow  violel  brown  border.  Underside  of  fore 
wings  bright  orange  between  the  veins  and  along  Ihe  costa  of  the  hind  wings. 
Expanse,  iB  mro. 

Habitat:  Georgia. 

The  type  is  in  the  Tepper  Collection  in  the  Agricultural  Col- 
lege of  Michigan,  and  was  sent  to  me  for  examination  by  Frof. 
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Barrows.  It  is  a  female  and  not  a  male,  as  described  by  Hy. 
Edwards.  It  is  closely  related  to  S.  ruHlans,  but  the  fore  wings 
are  narrower,  and  the  discal  spot  is  orange  outside  and  the  pata- 
gia  are  tipped  with  yellow.  It  also  lacks  theorange  on  the  border 
of  the  hind  wings. 

Sesja  noTaroeosis  (Ify.  Edw.). 

.lisiria  noz-aroinsis   Behrens  MS.   Hv,   Edwakus,   Papilio.   Vol.   I,   (88i. 
p.  199. 

Head,  palpi  and  collar  bright  orange  ;  thorax  above  black,  palagia  orange, 
as  is  also  the  underside.  Abdomen  black,  with  a  bright  orange  band  on  each 
segment  ;  underside  of  abdomen  wholly  orange.  Legs  orange,  with  black  rings. 
Fore  wiiiffs  transparent,  with  a  blue  black  narrow  border;  transverse  discal  spot 
blue  black.  Hind  wings  transparent,  with  a  narrow  blue  black  border. 
Eiipanse.  30-35  mm. 

Habitat:  California  and  Oregon, 

The  specimen  described  by  Hy.  Edwards  as  the  male  of  this 
species  is  a  female.  It  is  the  largest  Sesia  known  in  this  coun- 
try at  present.     The  male  is  unknown. 


Sesia  bassifonnis  Walker. 

. F.,t;fria  {Paranlhrtnt)  iaiii/ormis  Walker,   Cat.  Lepid.   Br.   Mus.  p(.  VIII, 

1856,  p.  39. 
TruthiliuBi  (Paranlhreiu)  baiii/ormii  MoRRls,  Synop.  L«pid.  N.  Am.  I86a, 

p.  331  (quotes  Walker). 
Sesia  basiiformis  BolSDUVAL,  .Suites  \  Buflon,  Nat.  Hist.  Lepid.  1S74,  p.  434 

(quotes  Walker). 
Mgfria  basiiformis  BeuTENUOLLER,  Bull,  Am.  Mus.  Nat.  Hist.  Vol.  V,  1S93, 

p.  24. 

In  the  Museum  Bulletin,  Vol.  V,  p.  25,  and  Vol.  VI,  p.  92,  I 
united  ^.  sex/asciata,  consimilis,  eupatori,  infirma  and  bolli  with 
y£.  lustrans  after  an  examination  of  the  types.  Since  then  the 
type  of  M.  itnitata  was  examined,  and  the  insect  must  also  be 
referred  to  lustratu.  N.my  opinion  j£.  baaijormis  Walker  is 
nothing  more  nor  less  than  a  worn  exampli;  of  the  male  of  ^. 
lustrans.  Mr.  Hy.  Edwards's  note  on  the  type  of  bassiformis,' 
which  was  seen  by  him  in  the  British  Museum,  is  as  follows : 
"  It  is  very  like  jSgeria  lustrans  Gr.,  but  blacker.     This  may  be 
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from  imperfect  condition.  It  has  four  narrow  bands  on  the 
abdomen, and  one  a  little  wider  at  the  base."  Recently  I  received 
from  Mr.  Hampson  a  colored  sketch  of  the  type  of  bassiformis, 
and  it  agrees  very  well  with  the  types  of  ^.  eupatori  and  j£. 
comimilis,  both  of  which  are  worn  examples  of  ^.  luslrans.  I 
therefore  propose  to  unite  lustram  with  bassiformis.  The  bands 
of  this  insect  soon  become  abraded  through  flight,  after  it 
emerges  from  the  pupa,  and  the  older  the  insect  becomes  the 
blacker  it  gets,  and  as  a  consequence  specimens  may  be  found 
with  one,  two,  three,  or  the  usual  number  (six)  bands,  or  without 
any.  Thus  more  or  less  worn  individuals  may  be  readily  mis- 
taken for  different  species.  The  larva  lives  in  the  stems  of 
Eupatorium. 

The  synonomy  of  the  species  is  now  as  follows  : 
Sesia  bassiformis  Walker. 

lustrans  Grote. 

sexfasciata  Hv.  Edw. 

consimilis  Hv.  Edw. 

eupaiorii  Hv.  Edw. 

infirma  Hv.  Edw. 

imitala  Hv.  Edw. 

Habitat .-  Massachusetts  and  New  York  to  Texas. 
Sesia  nibrofascia  {Hy.  Edw.). 


^gtria  bolleri  was  originally  described  as  a  male,  but  the  type 
which  is  before  me  is  a  female,  and  I  regard  it  as  the  female  of 
Mgeria  nibrofascia.     Expanse,  iS-ao  mm. 

Habitat :  Georgia  and  Northern  Illinois. 

Sesia  pictipes  {Hy.  Edw.). 

A'.gtria  piclipes  Ghote  &  Kobinson.  I'rans.  Amer.  Eni.  Soc.  Phila.  Vol.  II, 

186&,  p.  iSi. 
Mgeria  inusilala  Hv.  Edwards,  Papilio.  Vol.  1,  1S81,  p.  201. 

Both  sexes  of  this  species  are  very  much  alike,  and  resemble 
the  male  of  Sanninoidea  exitiosa,  of  which  the  female  has  opaque 
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wings.  S.  pictipes  has  the  wings  largely  transparent,  the  border 
blue  black  and  very  narrow.  The  abdomen  is  blue  black,  with  a 
very  narrow  yellow  band  on  the  upper  side  of  the  second  seg- 
ment and  one  on  the  underside  of  the  fourth  segment,  by  means 
of  which  it  may  be  readily  separated  from  exitiosa.  The  latter 
also  has  a  wedge-shaped  anal  tuft,  while  that  of  pictipes  is  merely 
a  straight  bunch  of  hairs.  The  larva  lives  under  the  bark  of 
Plum,  Wild  Cherry  {Prunus  serotina),  Prunus  pennsylvanicus, 
Juneberry  (Amelanchier  canadensis)  and  Beach  Plum  {Prunus 
maritima).     Expanse,  17-36  mm. 

Habitat:    Canada,  New  Hampshire,  Massachusetts,  New  York, 
New  Jersey,  Pennsylvania,  Ohio,  Illinois  and  California. 


Sesia  futvipes  {Harris). 

/Egiria  ful-uifrs   HARRIS.   Am.   Joum.  Sci.  and    Arts,  Vol.   XXXVI,   1839, 
p.  313. 

Head  black,  antennie  oraoge  before  the  tip.  beneath  palpi  orange,  black 
inside  :  thorax  black,  with  an  orange  spot  on  each  side  beneath.  Abdomen 
bbck,  with  the  three  basal  segmenls  beneath  orange.  Legs  orange,  with  the 
femora  black.  Wings  with  very  narrow  black  borders.  The  female  has  the 
outer  border  of  the  fore  wings  somewhat  broader  than  the  male,  and  the  first 
two  segments  are  black  in  the  middle  and  orange  at  the  side,  third  segmeol  wholly 
orange  ;  the  abdomen  above  is  wholly  black,  as  in  the  male.     Expanse,  33  mm. 

Habitat :  Massachusetts  and  Canada. 


Sesia  saxifragz  (,Hy.  Edw.\ 


jEgtria   saxi/raga   HY.    Edwards,   Papjlio,   Vol.    I.  1681,  p.  igo  ;   Beuten- 

mOllkr,  Bull.  Am.  Mus.  Nat.  Hist.  Vol.  VI.  1895,  p.  91. 
Mgeria  AeHihaioi  Hv.  EdWahDS,  Papilio,  Vol.  11,  1883,  p.  56. 

Allied  to  S.fulvipes,  but  differs  from  it  by  having  the  abdomen 
wholly  black  above  and  below,  the  borders  of  the  fore  wings 
broader,  and  by  the  absence  of  the  orange  before  the  tip  of  the 
antennas  beneath.  At  the  base  of  the  wings  are  a  number  of  orange 
scales,  as  well  as  on  the  underside  of  the  fore  wings.     Expanse, 

Habitat .-  Labrador  and  Colorado. 


^yGoo'^lc 


136    Bulletin  Amtrican  Museum  of  Natural  History.     [Vol.  VIII, 


Sesia  albicornis  {Hy.  Edw.). 

Estria  albitornis    Hv.    EowABliS,    I'apilio,   Vol.  I,    1881,   p. 

mPllkk,  Hull.  Am.  Mus.  Nal,  Hist.  Vol.  VI.  1894,  p.  92. 

./igiria  proximo  Hv.  EnwARDs,  Papilio,  Vol.  I,  l38l,  p.  2ol. 

Male. — Head  black,  palpi  white  beneath  ;  amennLe  blacL,  s< 
white  patch  before  the  tip  ;  thorax  black  with  a  narrow  yellow  line  on  each 
side,  and  a  yellow  spot  on  each  side  beneath.  Abdomen  blact  above,  steel 
blue  black  beneath  ;  anal  tuft  black  edged  with  white  on  each  side  and  white  In 
the  middle  beneath.  Legs  steel  blue,  fore  coxa  white,  and  the  spurs  and  tufts 
on  Ihc  joints  white.  Fore  wings  with  the  outer  border  sometimes  marked  with 
yellow  between  (he  veins  ;  costal  margin  narrow  ;  transverse  discal  mark  violet 
black.  Underside  of  fore  wings  streaked  with  yellow  in  the  opaque  portion. 
Hind  wings  transparent,  with  a  narrow  black  border.     Expanse.  17-19  mm. 

Female. — Wholly  bronzy  black,  with  the  antenna;  marked  more  or  less  with 
white  before  the  tip.  Costa  00  the  (ore  wings  beneath  scaled  with  yellow. 
Legs  with  the  joints  tufted  with  white,  spurs  also  white.     Expanse,  22  mm. 

Habitat:  New  York  to  California  and  Oregon. 

The  species  has  been  reared  from  larvie  found  under  the  bark 
of  Willow  (Proc.  Ent.  Soc.  Wash.,  Vol.  I,  p.  85).  I  have  also 
bred  it  from  the  trunks  of  low  willows,  which  were  infested  with 
Ciyptorhynchus  lapathi.  In  a  female  example  from  Colorado  the 
palpi  are  pate  yellow  beneath  instead  of  black. 


Sesia  culiciformis  var.  americana,  v 

{ulidfetmis  litUTEKMfiLLER,   Bull.   Am.  Mus.    I 


Wings  transparent,  with  the  black  margins  and  discal  transverse  mark 
on  the  fore  wings  metallic  blue  black.  Head,  ant  eon;!:,  thorax  and  rest  of  body 
also  metallic  blue  black,  except  the  base  ol  (ore  wings  and  the  palpi  orange  ; 
the  fourth  segment  of  (he  abdomen  is  red  above  and  below,  and  on  each  side  of 
the  thorax  beneath  isan  orange  spot.  The  tarsi  are  also  slightly  tinged  with  pale 
orange.  In  one  example  there  is  a  red  stripe  on  each  side  of  the  abdomen 
from  the  base  to  the  red  fourth  segment.     Expanse.  21-24  mm. 

Habitat;  Nevada  and  British  Columbia. 

This  form  was  first  recorded  by  me  as  occurring  in  this  country 
from  a  specimen  in  the  collection  of  Mr.  Charles  Palm,  from  the 
Cascade  Mountains,  British  Columbia. 
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It  differs  from  the  typical  h^uropean  culiciformis  by  the  absence 
of  the  orange  scales  at  the  base  of  the  fore  wings  above,  and  by 
having  only  tho  base  of  the  fore  wings  beneath  orange,  while  in 
the  European  form  the  dark  portion  beneath  is  almost  entirely 
golden  orange  yellow.  It  also  differs  byhaving  the  legs  entirely  blue 
black,  and  lacking  the  pale  orange  patch  on  the  hind  tibiae,  ft  is 
also  darker  and  more  metallic  blue.  Since  the  record  of  this 
variety  I  have  received  from  Mr,  H.  F.  Hillman,  from  Reno, 
Nevada,  a  branch  of  Alder,  from  which  emerged  four  specimens 
of  this  beautiful  insect. 


Sesia  tepperi  (ffy.  Edw.). 

PyrrhQiiCttia  Upptri  Uv,  EDWARDS,  Papilio,  Vol.  I,  1881.  p.  203. 

Head  orange,  with  a  white  spot  t>efore  each  eye  ;  palpi,  thorax  above  and 
below,  underside  of  abdomen,  first  segment  above  and  anal  tuft  deep  orange  ; 
remaining  segments  above  blue  black.  Fore  wings  metallic  blue  black,  cell 
transparent  ;  area  beyond  discal  spot  very  small.     Enpanse,  la  mm. 

Habitat:  Georgia. 

The  type  is  in  the  Tepper  Collection  in  the  Agricultural  Col- 
lege of  Michigan,  and  was  sent  to  me  by  Prof.  Barrows.  It  is  a 
female,  and  not  a  male,  as  described  by  Hy.  Edwards,  and  is 
generically  the  same  and  allied  to  S.  culiciformis. 


Sesia  aureopurpurea  \Hy.  Edw.). 


Kore  wings  opaque,  violet  brown,  with  a  ( 
the  outer  margin.  Hind  wings  transparent 
Head  black,  palpi  yellow.  Thorax  blackish  browD,  with  a  narrow  yellow  stripe 
on  each  side.  Abdomen  violet  brown,  with  a  narrow  yellow  ring  on  the  first, 
second,  fourth  and  anal  segments.  Anal  tuft  violet  brown,  yellow  in  the  middle 
beneath.  Antennic  with  a  white  patch  before  the  lip.  Undersides  of  wings 
same  as  above,  but  the  fore  wings  are  much  brighter  and  more  metallic. 
Expanse,  iz  rum. 
Habitat:  Texas. 
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Sesia  acerni  (Clem.). 

This  is  the  well-known  Maple  borer,  to  which  trees  the  larvse 
are  especially  destructive.  The  moth  emerges  early  in  the  morn- 
ing and  flies  as  soon  as  the  wings  are  expanded  and  dried.  The 
male  moth,  according  to  Mr.  L.  H.  Joutel,  when  in  search  of  the 
female,  flies  up  and  down  the  trunk  of  the  tree,  very  much  like 
the  males  of  the  Ichnenmon  Fly  (  Thalessa  lunator). 

Sesia  comi  (Hy.  Edw.). 


Mall. — Head  black,  palpi  orange,  last  joint  black  outside  ;  collar  oraog^e  ; 
antenna;  black,  with  a  whitish  patch  outside  before  the  lip  ;  thorax  black  above  ; 
pataeia  rained  with  yellow  hairs  ;  yellow  beneath  ;  abdomen  black,  with  a  very 
narrow  yellow  ring  at  the  posterior  edge  of  the  second,  fourth,  fifth  and  sixth 
segments  ;  anderside  ol  last  three  segments  pale  yellow  ;  anal  tuft  orange, 
black  above  aod  laterally  at  the  base  ;  cox.t  yellow,  femora,  libix  and  tarsi 
black,  yellow  inwardly,  spurs  yellow.  Fore  wings  transparent,  cosla  with  b 
narrow  black  margin,  apical  portion  broadly  black ;  dlseal  mark  large  and 
broad.  Hind  wings  transparent,  with  a  very  narrow  black  border.  Expanse, 
17-30  mm. 

Habitat:  New  York,  Massachusetts  and  Ohio. 

Allied  to  S.  acerni.  According  to  Prof.  D.  S.  Kellicott,  the 
female  is  the  same  as  the  male  in  general  color,  but  differs  in 
having  less  black  at  the  tips  of  the  palpi,  and  in  having  much 
more  golden  on  the  abdomen  beneath,  this  color  extending  over 
the  dorsum  so  that  nearly  all  the  segments  are  faintly  edged,  and 
the  fourth  has  a  broad  band.  It  also  lacks  the  black  in  the  anal 
tuft,  which  is  reddish  orange.  A  female  in  the  collection  of  Rev. 
J.  U  Zabriskie  has  the  bands  on  the  abdomen  all  very  narrow. 
The  larva  lives  under  the  bark  of  Maple. 

Sesia  tipuliformis  (Zinn.). 

This  well-known  species  is  found  in  this  country  from  the 
Atlantic  to  the  Pacific  coast.  In  its  larval  stage  it  lives  in  the 
stems  of  the  cultivated  Currant,  and  according  to  Dr.  Staudinger 
it  also  lives  in  the  young  shoots  of  Hazel  (Stettin  Ent.  Zeitsch., 
Vol.  XVII,  p.  loa). 
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Sesia  pyri  {Harris). 

Ttaihilium pyri  Harris.  New  England  Farmer,  Vol.  IX,  1830,  p.  2. 
MgiriapyA  HARRIS,  Am.  Joum.  Sci.  and  Arts.  Vol.  XXXV!.  1839.  p.  313. 
Sesia  pyri  BoiSDUVAl,,  Suites  i  BuRod,  Nat.  Hist.  Lepid.  1S74,  p,  440. 
^gcria  taielei  Hv.  EdWARDS,  PapilJO,  Vol.  I,  1881,  p.  I96. 

Male. — Head  black,  orbits  white  ;  palpi  yellow  beneath,  black  above  ;  anten- 
nx  with  a  dull  yellow  patch  before  the  lip,  but  mostly  always  entirely  black. 
Thorax  black  above,  yellow  at  the  sides  beneath.  Abdomen  blue  black,  with  a 
narrow  yellow  ring  at  the  posterior  edge  of  the  Second  and  fourth  segments  ; 
underside  of  abdomen  washed  with  yellow  ;  anal  tuft  black,  slightly  yellow  in 
the  middle  beneath.  Fore  wings  narrow,  margins  and  the  discal  bar  bronzy 
brown.    Expaose.  14  mm. 

Femali. — Larger  than  the  male,  with  a  clear  pale  yellow  patch  on  the  outside 
of  the  antennae  before  the  tip.  Abdomen  with  a  narrow  yellow  bund  on  the 
second  segment  and  a  broader  one  on  the  fourth  segment.  On  the  lirst  and 
second  segments  laterally  is  a  short  yellow  stripe.  Fourth  segment  beneath 
wholly  yellow.  Anal  tuft  black,  with  a  bunch  of  yellow  hairs  on  each  side 
above.  Legs  largely  black,  with  narrow  yellow  bands.  The  underside  of  the 
fore  wings  with  more  and  brighter  yellow  along  the  costa  and  outer  portion. 
Eipansc,  iS  mm. 

Habitat :  Canada  to  Florida,  and  westward. 

The  type  of  ^.  kaebeUi  I  regard  to  be  nothing  more  than  a  worn 
male  of  Sesia  pyri.  The  larva  lives  under  the  bark  of  Fear  and 
Apple. 


Sesia  SCitula  {Harris). 

Nigeria  icitula  Harris.  Am.  Jouro.  Sci.  and  Arts,  Vol,  XXXVI,  1839,  p.  313  ; 

Walker.  Cat.  Lepid,  Br.  Mus.  pt,  VIII.   1856,  p.  45  ;  8ei;tenm(1ller, 

Bull.  Am.  Mus.  Nat.  Hist.  Vol.  VI,  1S94,  p.  94. 
Treehilium  seilula  MoRRlf,  Synop.  Lepid,  N.  Am.  1863,  p.  141. 
Seiia  icitula  BoisDUVAt,  Suites  k  Bufton,  Nat,  Hist.  I^pid.  1874,  p.  439. 
Trxkilium   galHvorum   Westwood,   Gardener's   Chronicle.    1854,   p.    757  ; 

Proc.  Ent.  Soc.  Lood.  (a)  III,  1854,  p.  21  ;  Hv.  Edwards.  Papilio,  Vol. 

II.  i88a.  p.  97;  Kellicott,  Can.  Enl.  Vol.  XXIV.  i8g8.  p.  45. 
Trockilium  Aospei  Walsh,   Proc,   Ent.  Soc.  Phila.   Vol.   VI.   1866,   p.  ayo  ; 

Packard.  Fifth  Rep.  U.  S.  Ent.  Comm.  1890,  pp.  217,  170  and  396. 
j£getia  amula  Hv.  EDWARDS,  Papilio.  Vol.  Ill,  1883,  p.  155. 

Malf. — Head  black,  with  a  silvery  white  line  before  each  eye  ;  palpi  yellow. 
tip  black  ;  antennx  steel  blue  black  ;  thorax  blue  black,  with  a  narrow  yellow 
tine  on  the  patagia.  Abdomen  steel  blue  black,  with  a  narrow  yellow  band  on 
posterior  edge  of  the  second  segment  above  and  a  broader  band  on  the  sixth 
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segment,  which  is  also  present  on  the  underside  :  anal  tuft  blacic,  yellow  at  Ihe 
sides  ;  al  Ihe  base  of  the  abdomen  on  each  side  is  a  short  narrow  yellow 
stripe  lerminating  at  the  band  in  the  second  segment.  Ixgs  yellow,  middle 
and  hind  femora  black,  and  a  purple  band  at  the  end  of  the  middle  and  hind 
libijE.  Fore  wings  transparent.  coslaJ  border  very  narrow,  outer  border 
broader  and  marked  with  yellow  between  the  veins  ;  discal  bar  narrow,  violet. 
Hind  wings  with  border  very  narrow.  Undersides  of  Ihe  wings  similar  to  the 
upper  ;  underside  of  abdomen  marked  with  yellow  on  the  last  three  segments. 
Expaniie,  19-30  mm. 

Female. — Similar  to  the  male,  but  larger  and  heavier.  The  palpi  are  wholly 
yellow  and  the  fourth  segment  is  wholly  yellow  above  and  below  ;  the  filth  and 
sixth  are  yellower  beneath  ;  on  the  fore  wings  the  yellow  between  the  veins  of 
the  outer  border  is  also  more  distinct,  and  the  anal  tuft  is  yellow  al  the  sides 
above.     Expanse,  22  mm. 

Habitat:  New  York,  New  Jersey,  Virginia,  Massachusetts, 
Canada  and  Illinois. 

This  species  has  been  bred  from  Oak  Galls  {Andricus  (oinige- 
rus)  by  Rev.  J.  L.  Zabriskie,  and  by  me  from  under  bark  of 
Chestnut.  VValsh  bred  it  from  a  Willow  gall,  and  specimens  from 
Oak  and  Hickory  galls,  which  he  doubtfully  referred  to  S.  sciiala 
(Aospes).  Mr.  L.  H.  Joutel  bred  it  from  the  trunk  of  Dogwood 
{Cornus  fiorida).  It  Is  closely  allied  to  S.  pyri,  but  the  legs  are 
largely  yellow  ;  the  thorax  has  a  yellow  stripe  on  each  side  ;  the 
antennae  lack  the  white  patch,  and  the  female  has  the  fourth  seg- 
ment wholly  yellow  above  and  below.  The  types  of  j£geria 
amula  from  the  Riley  Collection  were  sent  to  me  by  Mr.  Howard, 
and  they  are  the  males  of  scitula.  Dr.  Riley  bred  them  from 
larvae  found  in  November  under  the  bark  of  an  old  Oak.  They 
emerged  May  22  and  14. 

Sesia  corusca  {Hy.  Edw). 

^Es'ria  corusca  Hv,  Edwarus,  I'apilio,  Vol.  I,  l88i,  p.  193. 

Itronzy  brown,  with  a  violet  reflection.  Head  bluish  black,  white  in  front  ; 
palpi  yellow  ;  collar  yellow  ;  thorax  with  a  narrow  yellow  line  laterally  ;  abdo- 
men with  a  narrow  yellow  band  on  the  lirst,  second,  third,  fourth  and  sixth 
segments.  Anal  tuft  yellow  at  the  sides.  l''ore  wings  with  transparent  area 
l>eyond  the  discal  mark,  small  and  round  ;  outer  portion  streaked  with  yellow 
between  the  veins.     Expanse,  14  mm. 

Habitat:  Texas. 


^yGoo'^lc 


1896.]  BeuUnmUlhr,  Review  of  American  Sesiidm.  141 

Allied  to  5.  pyi,  but  differs  by  the  bands  on  the  abdomen  and 
in  having  the  outer  transparent  space  on  the  fore  wings  round, 
while  mpyri  it  is  quadrate. 

Sesia  decipiens  Hy.  Edw. 


In  this  Bulletin,  Vol.  VI.  p.  367,  I  united  j^eiia  imperfecta 
with  jEgeria  decipiens,  there  being  no  sufficient  characters  to 
warrant  their  separation  as  distinct  species.  Since  then  I  have 
carefully  studied  the  type  of  y^cria  nicotiance  and  find  that  it  must 
also  be  referred  to  decipiens.  It  only  differs  by  being  somewhat 
smaller.  Decipiens  and  nicotians  are  males,  while  imperfecta  is 
undoubtedly  the  female. 

Habitat:  Colorado  and  Texas. 


Sesia  rubiistigma  [KeiUcoit). 

Aigeria  ruMstigma  Kellicott,  Can.  Ent.  Vol.  XXIV,  1892,  p.  213 ;  Insect 
Life,  Vol.  V,  1893,  p.  84  ;  BelttenmOller,  Bull.  Am.  Mus.  Nat.  Hist. 
Vol.  VI,  1894,  p,  94. 

An  example  of  this  species  was  kindly  sent  to  me  by  Prof.  D,  S. 
Kellicott,  who  bred  the  same  from  the  galls  on  Oak  {Quercus paius- 
tris).  It  is  a  good  species,  allied  to  6'.  decipiens,  and  not  identical 
with  the  example  recorded  by  the  late  Hy.  Edwards  as  the  Euro- 
pean asilifermis,  as  !  supposed. 

Habitat:  Ohio. 

Sesia  querci  {Hy.  Edw.). 

,'Egeria  querci  llv.  EDWARDS.  Papitio,  Vol.  II,  t882,  p.  98. 

Allied  to  decipiens,  but  a  much  more  delicate  insect.  The 
margins  of  [he  wings  are  very  narrow  and  the  antennae  are  thicker. 
The  palpi  are  black  outside  and  white  inside  and  at  the  tip.  The 
abdomen  has  five  yellow  bands,  the  one  on  the  fourth  segment 
j.lmost  as  broad  as  the  segment.     Expanse,  12  mm. 

Habitat:  .Arizona. 

The  Moth  has  been  bred  from  galls  found  on  Live  Oak. 
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Sesia  prosopis  (Hy.  Edw.). 

/Egeria  frosof-is  Hv.  EDWARDS,  Papilio,  Vol.   II,  iSSs,  p.  99. 

A  good  species  and  different  from  all  the  known  AmericaD 
species.  It  has  the  margins  of  the  wings,  head,  antenns  and  body 
deep  black.  The  palpi  are  white  beneath,  with  the  last  joint  and 
above  black.  The  legs  are  black,  with  the  coxse  of  the  anterior 
pair,  joints  and  spurs  white.  The  fringes  of  the  hind  wings  are 
also  white.     Has  been  raised  from  galls  found  on  Mesquite. 

Habitat:  Arizona. 

Sesia  tecta  {Hy.  E,iw.). 

^geria  tecta  Hv.  Edwards,  Papilio,  Vol.  11,  iSSa,  p.  ;6. 

The  type  is  in  the  Neumoegen  Collection  and  has  been  exam- 
ined by  me.  It  is  allied  to  S.  rubristigma.  The  margins  of  the 
wings  are  very  narrow ;  the  discal  bar  is  straight,  very  narrow,  and 
yellow  outside.  The  black  abdomen  has  four  yellow  bands,  one  on 
the  second  segment,  a  broader  one  on  the  fourth  segment,  and  one 
on  each  of  the  sixth  and  seventh  segments.     Expanse,  16  mm. 

Habitat :  Arizona. 

Sesia  morula  (Hy.  Edw.'). 

^gtria  morula  Hv.  Edwards,  Papilio,  Vol.  I,   iSSi,  p.   196. 

Only  a  single  specimen  of  this  species  is  known  to  exist,  and 
the  type  is  in  the  Neumoegen  Collection.     It  is  a  distinct  species. 

Habitat:  Texas. 

Sesia  verecunda  (Hy.  Edw.). 

j^geria  veTfcunda  llv.  Edwards,  Papilio,  Vol,   I,  1881,  p.  igo. 

A  very  distinct  and  aberrant  species.  The  types  are  females 
and  the  male  is  unknown,  and  when  known  probably  a  new 
genus  will  have  to  be  erected  for  the  species. 

Habitat :  Colorado. 

Sesia  edwardsii  Beuten. 

jEgena  tdwardtH  BEUTENMnu.KR,  Bull.  Am.  Mus.  Nal.  Hisl,  Vol.  VE,  1894, 
p.  92. 

A  distinct  species  allied  to  Sesia  verecumia. 
Habitat:  Colorado. 
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Sesia  candescens  (Hy.  Edw.). 

Mgtria  candescens  Hv.  Edwards,  Papilio,  Vol.  II,  18E3.  p.  123. 

Only  known  by  a  single  male  in  the  Neumoegen  Collection.  It 
is  a  good  species. 

Habitat:  Arizona. 

Pyrrhotznia  behrensii  Hy.  Edw. 

Pyrrhaiania  brhrmsii  Hv.  Edwards,  Papilio,  Vol.  II.  i88s,  p.  123  ;  BEUT- 

enmCller,  Bull.  Am.  Mus.  Nat.  Hist.  Vol.  V,  1S93,  p.  16. 
Pyrrhotania  elda  Hv.  Edwards,  Ent.  Am.  Vol.  I,  1885,  p.  49. 

The  specimens  described  as  P.  behrensii  are  the  males  of  P. 
elda. 

Male, — Head  black,  with  a  green  lustre  ;  palpi  red  ;  thorax  meiallic  blue 
black  :  fore  wings  opaque,  metallic  blue  black,  inner  margin  bright  red.  Hind 
wings  transparent,  with  a  very  narrow  border,  fuscous,  bright  red  at  the  base 
along  the  inner  margin.  Abdomen  blue  black  on  the  back  of  the  first,  second 
and  third  segments  ;  remaining  parts  of  Ihe  abdomen  bright  red.  Anal  tuft 
blackish  on  each  side  above.     Expanse,  19-21  mm. 

FtmaU. — Similar  to  the  male,  but  Ihe  hind  wings  are  entirely  covered  with 
bright  red  scales. 

Habitat:  California. 

Pyrrhotaenia  fragarix  Hy.  Edw. 

Pyrrhotania  fra/^arite  Hv.  Edwards,  Papilio,  Vol.  I.  1881.  p.  202  ;  Beiit- 
enmOlleb,  Bull.  Am.  Mus.  Nat.  Hist.  Vol.  V,  1893.  p.  26.  and  Vol.  VI. 
1894.  p.  95. 

Pyrrholaaia  helianthi  Hv.  Edwardb,  Papilio,  Vol.  1,  1881,  p.  203. 

Pyrrhotania  arthocarpi  Hv.  EdwariiS,  Papilio,  Vol,  I,  1881,  p.  204, 

In  the  Museum  Bulletin,  Vol.  V,  p.  26,  and  Vol.  VI,  p.  95,  P. 
heliiinihi  and  P.  orthocctrpi  were  united  liy  me  with  P.  fragarite. 

Malt. — Head  black  ;  palpi  orange  ;  thorax  metallic  green ;  posterior  tips  of 
patagia  orange  ;  abdomen  metallic  green  black  ;  fourth,  sixth  and  seventh  seg- 
ments on  lop  and  lateral  edges  of  all  the  segments  orange  red  ;  anal  tuft  orange 
red.  black  on  each  «de  above,  Kore  wings  with  borders  and  transverse  discal 
mark  metallic  green  black  :  transparent  space  In  celt  small,  triangular,  and  the 
space  beyond  (he  discal  mark  rounded  with  the  veins  marked  with  green  black  ; 
along  the  inner  margin  to  about  Ihe  middle  of  the  wing  runs  an  orange  red 
streak.  Hind  wings  transparent,  costal  margin  orange,  outer  border  fuscous. 
Expanse.  19  mm. 

Female. — Similar  to  the  male,  but  the  fore  wings  are  covered  with  metallic 
blue  black  scales,  sometimes  showing  very  slight  traces  of  transparent  spaces. 
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liind  wings  transparent  basatly  and  orange  outwardly,  with  the  border  and 
fringes  Tascous.     Expanse,  19-21  mm. 
Habitat :  Colorado  and  Nevada. 

Pyrrhotaenia  praestans  {Hy.  Edw.). 

Mgtria praslans  Hy.  Edwards,  Papilio,  Vol,  11,  1882,  p.  98. 

This  species  looks  much  like  P.fragariie,  but  is  larger,  and  is 
marked  with  orange  in  the  cell  and  streaked  with  this  color  in  the 
area  beyond  the  discal  mark.     Expanse,  23  mm. 

Habitat:  Washington, 

The  type,  a  single  male,  is  in  the  Neumoegen  Collection. 

Pyrrhotznia  polygotii  Hy,  Edw. 

PyrrhBlania  polygoni  Hv,  EdwAhDS,  Papilio.  Vol.  I,  l88i.  p.  ao2  ;    Beuten- 

mOller.  Bull.  Am.  Mus.  Nat.   Hist.  Vol.  VI,  1894,  p.  95, 
PyTrkalnnia  miadii  Hv.  Edwards,  Papilio,  Vol.   I,  1881,  p,  204. 

This  species  was  erroneously  described  as  a  male.  The  type 
is  a  female,  and  the  examples  described  as  P.  meadii  I  consider 
to  be  the  males  of  P.  polygoni. 

Malt. — Head  and  thorax  metallic  blue  or  green  black  ;  palpi  bright  red,  tips 
black  ;  thorax  beneath  with  a  red  spot  on  each  side  anteriorly  ;  abdomen  metal- 
lic blue  or  green  black ;  fourth,  sixth  and  seventh  segments  bright  red  ;  lateral 
edge  of  al>domen  also  red  ;  underside  blue  black.  Fore  wings  metallic  blue  or 
green  black;  inner  margin,  to  a  little  beyond  the  middle  of  the  wing,  red. 
Expanse,  18-20  mm. 

Female. — Like  the  male,  hut  has  the  hind  wings  red  with  a  narrow  border 
and  fringes  fuscous.    Thorax  with  a  red  stripe  on  each  side.    Expanse,  zomm. 

Habitat:    California. 

pyrrhotxnia  acbillx  Hy.  Edw. 

Fyrrholania  aehillie  HV.    EdWAPDS.   Papilio,  Vol.  I,  1881,  p.  203. 
PyrrAotania  ertmocarpi  Hv.  EuwARlis,  I'apilio,  Vol.  I,  1R81,  p.  203. 

The  only  difiference  between  the  types  of  P.  achitla  and  P. 
eremocarpi  \s  in  size.  Their  markings  and  colors  are  absolutely 
identical.  The  expanse  of  ackilla  is  15  mm.,  and  of  eremocaipi 
18  mm.  The  insect  is  entirely  metallic  blue  black,  except  the 
palpi  at  base,  a  spot  on  each  side  of  the  anterior  part  of  tho- 
rax beneath,  tips  of  patagia,  a  streak  along  inner  margin  of 
fore  wings,  and  the  middle  of  the  anal  tuft,  red. 

Habitat:  California. 
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Pyrrhotaenia  texana  Hy.  Edw- 

Pyrrholienia  tcxana  !l¥.  Edwards.  Papilio,  Vol.  I,   i38i,  p.  104  ;  Rkiitkn- 

mPller.  Bull.  Am.  Mus.  Nat.  Hist.  Vol.  V.  1893.  p.  a6. 
Pyrrhetania  wiltfeldii  IIv.  Edwakds,  rapilio.  Vol.  III.  1883,  p.  156, 

Male. — Head  black  ;  palpi  orange:  collar  orange;  thorax  brown  with  an 
orange'  red  stripe  on  each  pata^a  and  a  transverse  mark  of  the  same  color  on 
the  posterior  edge  of  the  thorax  ;  abdomen  brown,  with  an  orange  red  band  on 
the  second,  lo'jrth,  sixth  and  seventh  segments  ;  anal  tuft  mixed  with  orange 
hairs  beneath  ;  abdomen  beneath  orange  from  the  fourth  10  the  last  segment. 
Fore  wings  brown  with  the  transparent  spaces  quite  small.  Hind  wings  trans- 
parent, border  very  narrow.     Expanse,  lg-21  mm. 

Ftmalt. — The  fore  wings  are  opaque,  brown,  without  the  transparent  spaces, 
and  the  abdomen  lacks  the  orange  red  band  on  the  sixth  segment ;  anai  tuft 
without  orange  hairs  beneath,  otherwise  same  as  the  male.     Expanse,  it  mm. 

Hiibital :  Florida  and  Texas. 

Pyrrbotznia  iloridensis  Gro/e. 

Pyrrhotirnia  fieridemis  Ghote.  Can.  Ent.  Vol.  VH,  1875,  p.  174. 

Malt. — liead  brown,  palpi  and  collar  orange  red  ;  thorax  brown  with  an 
orange  red  spot  on  c.ich  side  l>cneath  and  an  orange  red  mark  on  the  posterior 
edge  of  the  thorax  above.  Abdomen  brown  with  an  orange  red  band  on  the 
second,  fourth,  sixth  and  seventh  segments;  anal  tuft  brown.  Eore  wings 
deep  brown,  orange  red  in  the  cell  and  in  the  area  beneath  the  median  vein  ; 
beyond  the  indistinct  discal  mark  the  wing  is  also  streaked  with  orange  red. 
Hind  wings  transparent,  border  brown,  narrow.  Legs  alternately  blue  black 
and  orange  red.     Expanse,  14  mm. 

ftinrj/ir.— Similarly  colored  as  the  male,  but  the  discal  spot  is  distinctly 
orange,  and  the  abdomen  lacks  the  band  on  the  sixth  segment.  It  is  also 
larger  and  the  wings  are  broader.     Expanse,  i3  mm. 

Only  the  type  male  has  hitherto  been  known.  The  fetnale 
was  given  to  us  by  Mrs.  A.  T.  Slosson,  who  ca|iture<l  three  ex- 
amples in  Florida  on  Scrub  Oaks. 

Pyrrhotxnia  geliformis  ( Walker). 


Head,  thorax,  legs,  fore  wings  and  first  segment  black  with  a  violet  blue 
reflection,  remaining  segments  of  abdomen  above  and  below  bright  red  ;  anal 
tuft  mixed  with  a  little  black.     Expanse.  15  mm. 

Habilai :  Florida  and  Mexico. 
{July.  iS<>6.\  10 
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Pyrrhotjenia  sapygaeformis  {Walker). 


I'yrrhoUaia  sapyg.cform 

Allied  (o  /'.  gelifermis.  Head  black,  palpt  and  collar  red  ;  thoran  black 
with  a  red  mark  pnsleriorly  above  and  a  red  spol  on  each  side  of  the  anterior 
part  beoeaih.  Abdomen  black,  fourth  to  last  segments  red  above  and  below  ; 
anal  tuft  black.  I-e|^  black  and  red.  Tore  wings  marked  with  red  in  the 
cell  and  beneath  the  median  vein,  Expanse,  17-11;  mm. 
Haliitat :  Florida. 

Pyrrhotaenia  animosa  Hy.  EJw. 

Pyrrkvl,Fnia  animfsa   llv,    Kdwabi.s.   PaiMlio.  Vol.  Ill,  1883.  p.  156. 

AM/. — Head  black  :  palpi  red  mixed  with  black  hairs  :  thorax  black,  poste- 
rior half  of  palagia  red,  also  a  red  spol  on  each  side  beneath  :  abdomen  black- 
ish,  sixth  and  seventh  segments  red  ;  lateral  edge  of  abdomen  red  from  fourth 
lo  the  last  segment  ;  anal  tuft  black  laterally.  Fore  wing  greenish  black,  with 
a  red  streak  along  the  inner  margin.  Hind  win^s  transparent,  border  narrow, 
blackish.     Expanse,  20  mm. 

Feiiialf. — Differs  from  the  male  by  being  wholly  greenish  black,  except  the 
palpi,  inner  margin  and  fore  wings  and  lateral  cilge  of  abdomen  red.  Ex- 
panse, 17-lQ  mm. 

Habitat:  Arizona. 

Pyrrhotjcnia  subzrea  Hy.  Edw. 

P)irrliiil<cma  suiirren  llv.  Euwaki>s,  I*apilin,  Vol.  III.  1883,  p.  156. 

Head  and  thorax  deep  brown  :  antenna'  with  a  yellow  spot  one-third  before 
the  lip  ;  palpi  yellowish,  abdomen  l>rownish.  scaled  with  yellow,  and  with 
traces  of  bands  on  the  fourth,  fifth,  sixth  and  seventh  segments  ;  anal  lufl 
mixed  with  yellow  ;  thorax  with  a  yellow  spol  on  each  side  of  the  posterior 
part.  Fore  wings  puqilish  brown  sprinkled  with  yellow  scales  ;  hind  wings 
purplish  brown,  transparent  al  the  base  ;  all  the  win^p,  beneath  sprinkled  with 
yellow  scales.     Expanse,  14  mm. 

The  type  is  in  the  Neumoegen  Collection,  and  is  in  jjoor  con- 
dition, and  the  original  description  is  too  brief  for  recognition 
of  the  species.  The  above  description  was  taken  from  a  male  in 
fair  condition  sent  to  me  by  Prof.  Harrows. 

Habitat:  Arizona. 


^yGoo'^lc 


1896.]  BeulenmulUr,  Reinnv  of  American  Sesiidce. 


Carmenta  pyralidiformis  ( IViMer). 

^.gn-ia pyraiidifBrmU  Wai.KKB.  Cat.  Lepid.  lir.  Mus.   pt,  VIM,  1856.  p.  44. 
Carmfnia  pyratiiiiformis  Hv.  Edwards,  I'apFlio,  Vol.  I,  iBBt.  p.  184. 
Sesia  nigflU  Huist,  Bull.  Brooklyn  Ent.  Soc.  Vol.  HI,  1881,  p.  75. 

Violet  brown  ;  palpi  and  collar  yellow  ;  Ihoran  with  a  narrow  yellow  sliHpe  on 
each  patagia.  and  a  yellow  spot  on  each  side  of  the  thorax  beneath.  Abdomen 
with  the  fourth  segment  bright  yellow  in  the  lemalc  and  in  the  male  with  an 
additional  narrow  yellow  ring  on  the  sixth  segment.  Fore  wings  opaque  :  hind 
wings  transparent.  Enpanse,  15-11  mm. 
Habitat:  Canada  to  Texas. 

Carmeata  sanbomi  Hy.  Edw. 

Carmenta  sanbomi  IIV.   EdwahOS,  Papilio.  Vol.  1,  iSSi,  p.  18;. 

Bronze  black.  Fore  wings  opaque,  with  a  very  small  white  space  beyond 
the  cell  ;  beneath  Ihcy  are  yellow  for  about  Iheir  basal  half  and  the  while  spot 
from  above  repeated.  Kind  wings  transparent  ;  palpi,  fore  femora  and  poste- 
rior edge  of  the  second  and  fourth  alHlominal  aegmrnis  yellowish  while. 
Expanse.  18  mm. 

Habitat:  Massachusetts. 

Carmenta  nigra  Benten. 

.   Nat.   Hist.  Vol.  VI.  tSih, 

Black  ;  wings  opaque  ;  hind  wings  somewhat  transparent  at  the  base.  I'alpi, 
collar,  fore  femora,  and  a  narrow  band  on  the  second,  fourth  and  sixth  seg- 
ments while.  The  fore  wings  also  marked  with  white  in  the  cell  and  in  the 
area  beyond  the  discal  spot.     Expanse.  15  mm. 

Hahitat:  Utah. 

Carmenta  nificornis  Hy.  Edw. 

I,  p.  184, 
.  p.  185. 

The  type  of  Carmenta  iiiinuta  is  in  the  Tepper  Collection  in 
the  Agricultural  College  of  Michigan,  antl  was  sent  to  me  for 
examination  by  Prof.  Harrows.  It  is  the  male  of  Carmenta  rufi- 
cornis,  the  type  of  which  is  a  female,  .nnd  not  a  male,  as  described 
by  Hy.  Edwards. 

Habitat:  (Georgia. 
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Zenodoxus  palmii  {Neumoegen). 

Larunda  f-almii  Neumoeoen,  Ent.  News,  Vol.  II,  1891,  p,  108. 

This  species  was  described  as  a  Larunda  (Gaea),  but  it  would 
be  better  placed  in  the  genus  Zenadoxus,  to  which  it  is  very 
closely  allied  if  not  identical. 

Habitat .-  Arizona. 

Zenodoxus  canescens  Hy.  Edit: 

Zenodoxus  caarsceits  Hv.  EdwaRiis,  I'apilio,  Vol.  I,  1881,  p.  305. 

A  very  distinct  species,  differing  from  all  the  rest  of  the 
known  species  of  Zenodoxus.  It  is  wholly  ash  gray  sprinkled 
with  darker  gray.  The  hind  wings  are  iransparent,  with  a  gray 
border.     Expanse,  21  mm. 

Habitat :  Arkansas, 

Zenodoxus  heucherz  ffy.  Edw. 


The  types  of  Zenodoxus  heuckera,  four  in  number,  in  the 
Edwards  Collection,  are  all  males,  and  the  types  of  Zenodaxus 
potentilliK,  also  four  in  number,  are  all  females,  and  1  strongly 
suspect  that  the  latter  is  nothing  more  than  the  other  sex  of  the 
former.  If  not,  it  is  very  likely  only  a  variety.  It  differs  from 
heuckfra  by  having  a  (ew  reddish  scales  scattered  over  the  wings 
and  the  legs  banded  with  red  ;  in  heuchem  the  scales  on  the  wings 
and  the  bands  on  the  legs  are  yellow.     Exi>anse,  rj-ifi  mm. 

Habitat ;  Lake  Tahoe,  Sierra  Nevada,  California. 

Zenodoxus  maculipes  G.  &-  H. 

Zenodoxus   maiulipes   Grote  K  Kobinson,  Trans.  Am,   Ent.  Soc,   Vol,    II. 
1868,  p.  184. 

Allied  to  Z.  hetickera.  Bronzy  brown  ;  palpi  and  collar  pale  yellowish  ; 
abdomen  with  a  yellowish  band  on  the  fint  and  fourth  segments  ;  hind  tibiaj 
with  a  yellow  rinij;.     Expanse,  20  mm. 

Habitat:    Texas. 
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Article  VIU.— CATALOGUE  OF  METEORITKS  IN  THE 
COLLECTION  OF  THE  AMERICAN  MUSEUM  OF 
NATURAL  HISTORY,  TO  JULY   i,  1896. 

By  E.  O.   HovEV. 


The  Collection  of  Meteorites  in  the  American  Museum  of 
Natural  History  consists  of  fifty-five  slabs,  fragments  and  com- 
plete individuals,  representing  twenty-six  falls  and  finds.  The 
foundation  of  the  mineralogical  department  of  the  Museum  was 
laid  in  1874  by  the  purchase  of  the  collection  of  S.  C.  H,  Bailey, 
in  which  there  were  a  few  meteorites.  More  were  acquired  with 
the  portion  of  the  Norman  Spang  Collection  of  Minerals  which 
was  purchased  in  1891,  and  other  meteorites  have  been  bought 
by  the  Museum  from  time  to  lime,  or  have  been  presented  to  it 
by  friends.  The  source  from  which  each  specimen  came  has 
been  indicated  in  the  following  catalogue.  This  publication  is 
made  to  assist  the  large  number  of  persons  who  have  become 
interested  in  knowing  the  extent  to  which  the  material  of  various 
falls  and  finds  has  been  distributed  among  collections  and  the 
present  location  of  specimens. 


N.t 

dSS"^ 

V 

1784 

II 

.784 

AEROSIDERITES.    (Iron  Mehcorites.) 


Tejnpilco,  Toluca  Valley,  Mexico. 

A  complete  individual,  the  surface  of  which  has 

scaled  off  somewhat.     A  polished  and  etched 

surface  shows  coarse  U'idmansl^llen  figures. 

iftniliy  Coll.) 

Xiquipiico,  Toluc«  Valley,  Mexico. 

A  complete  individual  of  ellipsoidal  form,  which 
had  t>een  used  as  a  pounder  by  the  natives. 

{Sfiiing  Cull.) 


[149] 
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C=i. 

pate  ol 

NaHB  AHO    DEHHiniUN. 

,  Wrigh. 

1764 

it 

Xiquipilco,  Toluca  V Alley,  Mex.—Continueii. 

An  obtusely  angular  specimen,  one  side  of  which 

has  been  polished  and  elched,  showing  coarse 

has  been  all  scaled  off.                 { Spang  Cell.) 

asi 

['■  In  1784  mention  was  made  of  the  plenti- 

ful occurrence  of  iron  in  the  valley  of  Toluca. 

Report  of    find   in   Neues    Johrb.   f.    Min. 

list,  p.  297."     Brit.  Mus.  Cat.  Meleoriles, 

p.  53-     1887.] 

n 

Kecufjniici] 

Elbogea,  Bobeinia. 

in    iHti 

A  rectangular  chiseled  and  sawed  fragment. 

Shows  poor  Widmanstilten  figures. 

6.4 

(.S/Wn^-O//.) 

of  E1bo)>en  ;  its  meteoric  origin  was  recog- 

niied  by  Neumann  in  181 1.     kc|X)rl  of  find 

in  Gilh.    Ann.,    1812,  Vol.  XLIl,   p.    ly?." 

Ilrit.  Mus.  Cat.  Meteorites,  p.  44.     1837.] 

\\ 

1H40 

Mftgurt^  Szluiiczti,  Arra,  Hnngary. 

A  sawed  slab  showing  natural  surface  on  one 
edge,     [itched  surface  sliows  small,  indistinct 

markings.                                           ( Spang  Coll.) 

43. 

[■■Made    Itnown   by   Haidinger   in    1844. 

I'ogg.  Ann.,  1844,  Vol.  LXI,  p.  675."    Bril, 

Mus.  Cat.  Meteorites,  p.  44.     1387.] 

!! 

1-ell  July 

Brftunau,  Bohemia. 

M.  1S47 

A  sawed,  cuneiform  piece  showing  part  of  an 

original  surface  pit.                      {Spang  Call.) 

i(.-4 

!! 

1847 

See-Lasgeo,  Brandenburg,  Prussia. 

An  irregular,  chiseled  fragment.      {Spang  Coll.) 

[-  l-'ound  jn  draining  a  field  ;  several  years 

afterward,  in    1847.   it    *as    recogniieU    by 

Ulocker  as  meteoric.    Keport  of  find  in  foRg. 

Ann..   1848.  Vol.   LXXin.   p.   Sag;    1849, 

18.3 

Vol.  LXXIV,  p.  57. ■■   Bril.  Mus.  Cat.  Mete. 

orites,  p,  43,     1887.] 

\i 

1853 

Tazewell,  Claiborne  Co.,  Tenn. 

Oblong,  rectangular,  sawed  piece.  (Spang  Coll.) 

5«- 

flowed  up  on  a  farm  about  ten  miles  west 

of  the  village   in    1853.      Described  by  C.  U, 

Shepard.   Am.  Jour.  Kci.,   11,   xvii,   p.  325. 

1854. 
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J/ovey,  Catalogue  of  Meteoritei. 


AEROSI  DERITES. — Con«««^i/. 


Staunton,  AngustA  Co.,  Va. 

A  polished  slab  80x75x6  mm.,  one  surface 
etched,  showiug  excellent  WidmanstXIIen 
figures.  ( Spang  Coll. ) 

Found  in  iS;^  or  1859  by  a  colored  man 
named  Alf,  of  the  Robert  Van  Lear  planta- 
tion, who  afterwards  threw  it  away,  as  he 
could  not  sell  it  for  the  price  he  asked  (one 
dollar).  After  lying  neglected  for  some  years 
it  was  put  with  other  loose  material  into  u 
stone  wall.  Its  great  weigbt  and  irregular 
shape  caused  it  to  fall  out  of  the  wall,  and  it 
was  then  used  for  some  time  as  an  anvil. 
Afterwards  it  was  built  into  the  curbing  of  a 
cistern.  Here,  during  the  summer  of  1877, 
it  was  noticed  by  Mr.  M.  .\,  Miller,  of  Staun- 
ton, who  obtained  it  and  then  disposed  of  it 
to  Ward  and  Howell,  of  Kochesler,  from 
whom  Mr.  Spang  procured  the  slab  now  in 
the  Museum.  Described  by  J.  W.  Mallett, 
Am.  Jour.  Sci,,  III,  xv,  p. 337,  187B,  whence 
the  above-given  account  was  taken, 

Glorieta  Ht.,  Santa  Fe  Co.,  New  Mexico. 
A    complete    individual,  irregularly    meniscus- 
shaped.      Surface  pitted  and  lorn.     Etched 
surface  shows  VVidmanstatten   figures. 

(Purrhasid  from  C.  1-.  Kunz.) 
\  slab  I  Sox  133  X  5  to  9  mm. in  siie.   Both  sides 
have  been  etched  and  sliow  the  typical  Wid- 
manstalten   figures    very   perfectly.       Three 
edges  show  the  original  surface  of  the  mass. 
{Pun&ased from  6".  F.  A'unz.) 
Found  on  a  tock  on  the  side  of  the  moun- 
tain one   mile    northeast  of    the   village  of 
Canoncito  by  a  prospector  searching  for  gold. 
Described  by  G.  F.  Kunr,   Am.  Jour.  Sci.. 
in,  XXX,  p.  235.     1885. 

Cftdon  Diablo,  Arizona. 

A  polished  slab  278  x  137  x  7  to  17  mm.  in  size, 
an  entire  section  of  the  mass.  Much  cohenile 
is  present,  frequently  inclosing  flakes  and 
plates  of  schreibersite.  Three  irregularly 
ellipsoidal  nodules  are  prominent  in  liie  mass. 
They  consist  of  lidlile  associated  with  more 
or  less  of  a  relatively  soft  graphilic  (?)  sub- 
stance, and  surrounded  by  a  shell  of  schreiber- 
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site,  outside  of  which  is  a  shell  of  cohenite. 
The  Widmanstiitlen  fig;ures  are  broad  and 
interrupted,  giving  the  mass  an  almost  granu- 
lar appearance. 

{Purchaied /ram  E.  E.  UovkII.) 
A  complete  individual  ;  in   shape  an  inegular, 
elongated,  four-sided  pyramid. 

{Furikasedfrom  E.  E.  Hoivill.) 
Described  by  A.  K.  Foole,  Am.  Jour.  Sci.. 
in,  xli,  p.  413,  1891,  and  by  O.  A.  Derby. 
Idem,  III,  1,  p.  101,  1S95. 

EI  Capitao  Mts.,  New  Mexico. 

A  polished  slab  isd  x  124 1 4  to  6  mm.  in  tiize. 
showing  the  original  surface  of  the  mass  on 
all  edges.  The  WIdmanstaiten  figures  are 
long  and  slender,  with  occasional  brc^  bands. 
Many  of  the  interspaces  show  a  second,  much 
smaller  set  of  markings.  Une  large  nodule 
of  lioilite.  {,1'uTihasid from  E.  E.  Hoivtll.) 
Described  by  E.  E.  Howell,  Am.  Jour.  Sci., 

III.  I,  p.  153.    "S^s- 
Berg  Emir,  Siberia. 

An  irregular  chiseled  pi«x  showing  a 
face.     'I'his  locality  docs  not  appea 


Total  weight  of  Acrosiderites 30,089 


AEROSIDEROI.ITES.    (Iron-Stone  MtTEORiTES.) 


Ritter^^n,  Eregebirge,  Saxony. 
K  perished  slab  in  which  the  stony  portion  ex- 
ceeds the  metallic.     The  iron  shows  delicate 
Widmansliitten  figures.  \BaiUy  CbUA 

A  polished  piece  in  which  the  iron  exceeds  the 
stony  malter  in  amount.  {Bailey  Coil.) 

ihaupt    in    iH<il. 
Vif//.,Vol.  XIII, 


^yGoo'^lc 


1896.] 


Hovey,  Catal^ue  of  Meteorites. 


AErosiderolites. — Continued. 


p.  148.  But  according  to  A,  Wcisbach  it 
was  really  found  in  1833.  '  Der  Eiienmele- 
Bril  van  Rilttrsgrlin  in  s/tchsischin  Ertgt- 
Htgi :  ven  A.  W.  :  Freiberg,  1876.'  "  V 
Mus.  Cat.  Meteorites,  p.  57.     1887.] 

BreitenlMLCh,  Erzgebirge,  Sucooy. 

An  irregular  piece,  one  side  of  which  has  been 
polished  and  etched.  The  particles  of  ii 
show  Widmanstatleo  figfures.  I'he  outer  s 
(ace  has  been  much  nisted.  The  olivine  and 
other  stony  matter  exceed  the  iron  in  amount, 
and  the  whole  seems  to  be  identical  with  the 
specimens  from  Kitter^rtln,  No.  Y-  1'hey 
are  probably  parts  o[  tlK  same  fall. 

(spang  C 


erun  and  Ureilenbach  are  within  three  tlng- 
lish  miles  of  each  other, , and  the  a^rosidero- 
lites  probably  fell  at  the  same  time.  Ijreit- 
haupt  suggests  that  this  was  the  (ail  reported 
to  have  taken  place  at  Whitsuntide  in  the 
year  1164,   Berg.    u.   hutt.    Zeilung,    i86s. 

iahrx-  XXI,  p.  331  :  Ituchner  su;,'gests  a 
all  which  look  place  between  1540  and  1550. 
Dif  McUoriten.  etc.  ;  vun  Olle  Btuhnir  : 
Leipzig,  1863,  p.  124.  [Adapted  (rom  Ilrit. 
Mus.  Cat.  Meteorites,  p.  57.     1887.] 


Estberville,  Emmet  Co.,  It>wa. 

Twenty-two    complete  individuals,  1 


Ki"K   I 


weight  (rom  i.j  g.  to  a6.3  g.     All  show  the 

nickel-white,  rounded  knobs  of  iron. 

{ffaiUy  and  Spang  Colls.) 
An  irregular  mass,  apparently  showing  none  of 

the  ori^nal  crust. 

{Purchased from  Miss  F.  A.  M.  HiliAcoct.) 
An  irregular  mass  like  the  last,  but  showing  a 

little  o(  the  crust.  {Spang  Cell.) 

Deiert  of  Atscama,  South  America. 

About  half  of  a  spheroidal  mass,  in  which  the 
iron  much  predominates  over  the  included 
olivine.  Much  of  the  original  surface  has 
scaled  oH,  but  many  of  the  pits  still  show. 
Apparently  different  (rom  No.  Jj,  and  may 
be  the  pallasite  o(  Imilac. 

(Priitnlid  by  Mrs.  R.  L.  Sluarl 
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S  AND  DascRimuH. 


Easicheim,  Elbogeo,  Bobemi&. 
A  very  irregular,  spongy  iron,  which  has  lost  its 
original     inclusions,  closely   resembling   the 
ori^nal  Pallas  iron.  {Sfiting  Coll.) 

There  seems  to  be  some  confusion  about 
the  locality  here,   since  [he  meieoHte   from 
Ensishcim,  Alsace,   is   an  aerolite  and   that 
from  Klbogen,  Bohemia,  is  a  holosiderile. 
Desert  of  AtacaiiM,  Soutb  America. 

A  sharp-pointed,  irregular  mass  of  very  spongy 
iron,  from  which  the  stony  matter  has  largely 
decomposed  and  has  fallen  out  to  some 
extent.     Apparently  different  from  No.  ','■ 

l,Spang  Coll.) 

Mount  Kemis,  Siberia. 

An  irregular,  spongy  iron,  which  has  lost   its 
original  inclusions.                          {S/Ning  Coil.) 
This  locality  Joes  not  appear  in  the  Gaz- 
etteer.    The  iron  is  tike  the  Pallas  iron  from 
Medwedewa.  Krasnojarsk,  Siberia. 
Total  weight  of  the  Aerosiderolites 


AKR(JLITES.     (Stone  Meteokitks.) 


New  Concord,  Ohio. 
A  fragment  from  tht 
of  the  crust,     Thit 
nule  metallic  (ir 
through  it. 


lor,  preserving  u 

s  is  a   gray  rock   with 

i)  points  scattered  thickly 

(Hailiy  Coll.) 


Knysbinya,  near  Nag7-Berezna,  Hungarj. 

A  sub-reclangular  individual  with  grayish.black 
skin,  which  has  been  removed  at  one  S|X)I 
showing  the  gray  interior  with  its  minute 
partifles  of  iron.  {Bailey  C'lO 

oidual 

The  surface  is  indented  with  closely-set  small 
pits.  The  description  makes  it  probable  that 
this  is  the  correct  locality  for  this  scone. 
though  none  was  given  on  the  Spang  label.  | 
{Spang  Coll.)  j 


^yGoo'^lc 


r896.] 


Havey,  Caialogue  of  Meteorites. 


AEROLITES. — Continued. 


Mahi  a 


Pultusk,  Poluid. 

A  complete,  hemispheroidal  indivictual.  preserv- 
ing its  thir  rusty-black  crust.  A  chLpped 
place  shows  the  light  i^ray  interior  with  its 
metaUic  grains.  (Bailiy  Coll.) 

SearamoDt,  Waldo  Co.,  Maine. 

A  cuboidal  fragment  from  the  interior.  Light 
gray  rock  with  numerous  small  brown 
patches.  Numerous  particles  of  iron 
scattered  through  the  mass,  and  there  is 
angular  piece  (part  of  a  crystal  ?)  of  pyrrho- 
tite.  (■^".f  ^'"ii' 

Homestead,  Iowa  Co.,  Iowa. 

,\  nearly  complete  individual,  roughly  pyramids 
in  shape,  showing  broad  shallow  surface  pit) 
The  thin,  dull-black  crust  has  been  broken  o 
in  spots,  revealing  the  dark  gray  interior  with 
minute  metallic  points  scattered  through  it. 
This  is  the  fall  entered  as  "  West  Liberty  " 
in  the  British  Museum  catalogue  of  meteo- 
rites.       {Purc/iaied /rem  II.   T.    WoodmaH.) 

Mocz,  Traasylvania. 

A   complete,   wedge-shaped   individual.      1 

comparatively  thick,  dull-black  cnisl  is  inl 
sected  by  a  network  of  line  cracks.    The  ir 
rior  is  gray  with  small  blown  spots  in  it.  and 
with  numerous  line  veins  and  particles  of  it 
scattered  through  it.  {Spang  Co, 

Two  smaller  complete  individuals  presenting 
the  same  characters.  (  Spang  Coll. ) 


Total  weight  of  Aeroliti 


Total  weight  of  Aerosiderites 30,089 . 8 

"         Aiirosiderolites 5,450-5 

"  "  Aerolites 9y'l-4 
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Article  IX.— THE  CRANIAL  EVOLUTION  OF  TITANO- 
THERIUM. 


The  rapid  evolution  of  the  Titanotheres  during  the  deposition 
of  about  i8o  feet  of  sediment  in  the  Oligocene  White  River  Reds 
is  one  of  the  striking  chapters  in  mammalian  history  which  is  still 
only  partly  understood. 

The  following  study  of  the  evolution  of  the  cranium  is  chiefly 
an  attempt  to  distinguish  the  influences  of  sex,  of  a/^e  ot  growth, 
and  of  indh'idual  variation  from  the  truly  retrogressive  nnd^/c- 
f;iessivr  characters.  It  is  written  to  this  end,  but  unfortunately 
we  cannot  intelligibly  treat  the  morphology  of  Titamtkerium 
without  first  clearing  out  the  Augean  stable  of  nomenclature. 
The  greater  number  of  the  thirteen  generic  and  thirty-one  specific 
terms  which  have  been  proposed  are  either  undefined  or  undefina- 
ble,  or  are  based  upon  non-specific  or  non-generic  characters. 

The  materials  examined  in  connection  with  this  study  are  : 
Cope's  type  skulls  and  jaws  now  in  the  American  Museum  collec- 
tion ;  eighteen  skulls  mostly  collected,  partly  purchased,  for  the 
Museum  in  the  expeditions  of  i8gz  and  1894  by  Dr.  Wortman 
and  Mr.  Peterson  ;  the  three  type  skulls  in  the  Harvard  Univer- 
sity Museum:  the  few  skulls  belonging  to  the  U.  S.  (ieological 
Survey  collection'  in  the  National  Museum  at  Washington.  The 
author  is  indebted  to  Dr.  W.  I).  Matthew  for  notes  upon  Mar.sh's 
type  skulls  in  the  Vale  University  Museum,  also  for  much  valua- 
ble assistance. 

The  illustrations  are  the  work  of  Rudolph  Weber.  The  major- 
ity of  (he  type  skulls  are  shown  in  the  two  plates. 
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I. — Systrmatic  Introduction. 
Historical  Notes,  ■ 

In  1847  (i)  Dr.  Hiram  A.  Prout,  of  St.  I.ouis,  described  and 
figured  part  of  a  lower  jaw  containing  the  true  molars  of  a  huge 
animal  which  he  supposed  to  be  Pal<fotkerium.  This  specimen, 
as  I.eidy  later  remarked  in  his  '  Ancient  Fauna  of  Nebraska  ' 
{p.  7*),  is  noteworthy  as  "  the  first  fossil  from  the  Eocene  ceme- 
tery of  Nebraska,  presented  to  the  notice  of  the  world."  In 
1849  Pomel  (i)  recognized  the  distinct  generic  character  of  this 
jaw  and  termed  it  Menodus,  a  term  which  is  technically  preoccu- 
pied and  therefore  not  employable.'  In  1850  the  same  jaw  was 
termed  Palaotherium  proutii  by  Owen,  Norwood  and  Evans  (3), 
without  definition.  Shortly  afterwards  I.eidy  (4)  gave  the  name 
P.  hairdii  to  another  specimen.  In  1850  Leidy  (5)  mentioned 
one  other  specimen  as  P.  giganleum.  in  1852  (7)  he  partially 
defined  the  species  T.  (R/iinoeerus)  amerieamn  (PI.  XVH,  Figs. 
r-4).  In  the  same  memoir  of  1853  Leidy  also  first  used  the  name 
Titaiu'therium  without  definition,  but  in  1853  he  (8)  fully  described 
and  figured  the  jaw  in  the  Owen  Collection  (Anc.  Faun.  Neb., 
PL  XVI,  p.  551,  Fig.  r)  as  the  type  of  the  new  genus  Titunot/ie- 
rium,  mentioning  a  third  species  7'.  maximum. 

This  established  the  genus.  None  0/  the  aioi'e  species  are  deter- 
minable.  The  terms  T.  proutii  and  T.  americanum  have  been 
variously  cited  by  Marsh,  Cope,  Scott  and  Osborn,  but  are  of  no 
specific  value  whatever;  the  lower  teeth  and  jaws  upon  which 
they  are  based  are  incomplete  and  uncharacteristic;  the  types 
have  been  partly  destroyed  by  fire.' 

The  upper  teeth  and  skull  were  still  unknown.  In  1859  I.eidy 
(g)  described  the  palate  and  superior  molars  (found  by  Meek  and 
Hayden  in  Nebraska,  now  In  the  Hall  Collection,  American 
Museum  of  Natural  History)  as  those  of  a  huge  Anoplotherium. 

I  AsManh  noied  in  iSji.  "The  ^cnsnr.  name  rilaKdAiriuiK  Leidy  i<  anlcdaled  by 
^««/wl>nn.d(Bib.  Univ,  deOeneye,  X,p,  JS.Jan.,  iBjo).  The  laiKi,  however,  is  «Kn- 
tiallv  the  lanie  word  as  Mi-^o./l".  vnn  Meyer,  i8i«.  Hence  Tilamo/»/rium  ihuutd  l« 
reiafned." 
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In  i860  Prout  (ro)  proposed  to  make  the  same  specimen  the 
type  of  a  new  genus  Leidyotkerium.  Leidy  soon  rectified  his 
mistake,  referring  this  palate  to  T.  proulii,\>vX  even  in  his  great 
memoir  of  1869  he  placed  Titanotlurium  in  the  Anthracotheriidae. 
In  1870,  still  ignorant  of  the  upper  skull  structure,  Leidy  (ri) 
described  the  horns  and  nasals  sent  to  him  from  Colorado  as 
Me^aeerops  coloradensis,  a  form  which  he,  in  common  with  Cope 
and  Marsh,  believed  to  be  related  to  the  Dinocerata. 

Between  1870  and  1873  the  explorations  of  Marsh  and  Cope  in 
Colorado  yielded  a  series  of  skulls  and  limbs,  and  established 
these  animals  definitely  as  a  distinct  family  of  Perissodactyla 
(see  Marsh,  Am,  Jour.  Sci.,  June,  1873).  Marsh  (12)  founded 
his  first  species  upon  a  jaw  and  dentition,  also  from  Colorado,  to 
which  he  gave  the  name  Brcittotheiium  gigas.  He  distinguished 
the  genus  from  Leidy's  Tita'ioHierium  by  the  presence  of  but 
three  lower  premolars.  We  have  seen,  however,  that  Leidy's 
generic  type  only  contained  the  four  back  teeth,  P4  to  M3,  and 
we  now  know  that  the  number  of  lower  premolars  is  subject  to 
individual  variation,  for  some  animals  have  three  premolars  upon 
one  side  and  four  upon  the  other  side  of  the  jaw.  The  generic 
distinction  is  therefore  invalid,  while  the  species  7". .i;^(jf«j,  although 
founded  upon  a  fine  jaw,  awaits  correlation  with  a  skull  before  it 
can  be  defined.  We  are  indebted  to  Marsh  for  the  first  complete 
outline  of  the  main  characters  of  the  family,  in  his  article  of 
1873  'On  the  Structure  and  Affinities  of  the  Brontotheriidas." 
Shortly  after  Brontotkerium  was  proposed.  Cope  {13)  (Aug.,  1873) 
proposed'  a  fourth  genus,  Syniboiodon,  selecting  as  types  "mandi- 
bular rami  only,  which  cannot  be  certainly  associated  with 
crania,"  and  distinguishing  the  genus  by  the  supposed  absence  of 
lower  incisors  and  by  the  presence  of  but  three  lower  premolars. 
With  his  type  species  .?,  tonms  (13)  were  found  three  other 
species,  in  which  he  did  not  at  first  recognize  the  Titanothere 
kinship,  namely  :  Miohasileus  ophryas  (14),  Megaceratops  acei(f^), 
Megaceralops  heloceras  (16).  The  first  named,  M.  opliryitSt'v/zs 
established  upon  a  cranium,  and  proposed  as  the  type  of  a  fifth 
genus,  Miobasileus,  since  abandoned  by  Cope.    In  October,  1^73," 

■  Am.  Jo.ir.  Sci.  and  Arl^  16,3.  p.  ,86. 

■•  V3\.  KulL  Nil.  15.  I'liic.  Am.  I'hil.  S>ic.,  Aueusi  id.  1873.  p.  9. 

■  Synopiii  ..f  New  Vcnebrala  [rum  Ihc  TcHlary  ii(  Ciili.radi.  tS.  Afh>;asi.  Oci.,  1871. 
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Cope  referred  to  Symborodon  all  tlie  preceding  as  well  as  the 
additional  species  ;  (17)  S.l>ucc'i,az  the  largest  ty|)e  of  the  genus; 
(18)  S.  iiltirostris,  distinguished  by  ihe  elevated  position  of  the 
snout  and  horns  ;  S.  trigonoceras  (19),  distinguished  by  the  short, 
stout,  triquetrous  horns. 

In  January,'  1874,  Marsh  {30)  gave  the  full  account  of  the 
family  above  referred  to,  and  proposed  the  species  Jirontotherium 
ingens  upon  a  nearly  complete  skull  and  jaws.  In  July,  1874, 
Cope's  '  Report  upon  the  Vertebrate  Palaeontology  of  Colorado  " 
contained  a  full  description  of  the  chief  characteristics  of  the 
family  and  an  analysis  of  all  the  species  of  Symborodon,  together 
with  the  definition  of  the  new  species  S.  hypoceras* 

All  the  above  specimens,  excepting  Leidy's  original  generic 
type  jaws,  were  found  in  the  Oligocene  of  Colorado.  In  1875' 
Marsh  described  his  coilections  of  1874  in  Dakota  and  Nebraska 
and  proposed  the  sixth  new  genus  Anisaeodon  (22),  distinguished 
by  three  lower  premolars  and  the  last  upper  molar  with  two  cones, 
the  type  species  A,  montntius  (22)  being  a  skull  from  Nebraska. 
In  April,  1876,  this  was  re-named  Dtconodon;  (23)  the  principal 
characters  of  the  family  were  again  discussed,  and  the  types  of 
B.  gigas,  B.  ingens  were  figured.'  In  1886  Cope  described  the 
M.  angustigenis  (24)  from  Canada.  Thus  the  matter  rested  until 
August,  18S7,  when  Scott  and  Osborn'  reviewed  the  family  and 
described  the  collection  made  for  the  Harvard  University  Museum 
by  Carman  in  Dakota.  They  revived  the  term  Menodus  and  pro- 
posed the  new  species:  M.  tichoceras  (25),  M.  dolichoceras  (26), 
and  M.platycenn  (27),  accompanied  by  a  restoration  of  M.proutii. 
In  the  meantime  Hatcher  had  brought  together  for  the  U.  S. 
Geological  Survey  a  remarkable  series  from  Dakota  and  Nebraska, 
which  together  with  skulls  from  Colorado  formed  the  basis  of  a 
further  contribution  from  Marsh.'  He  proposed  first  the  genus 
Brontops,  from  the  type  species,  B.  robust  us,  from  northern 
Nebraska,  and  the  smaller  species  H.  disfiar  from  Dakota  ;  second, 
the  genus  Matops,  from  the  type,  M.  varians,  and  the  genus  Tita- 


•  Bull.  \i.  S.  naS.  Surv.  I'err.,  1873 

•  Op.  ci..,  p.  w- 

'  Am.  Jour.  Sti..  March.  1S75,  P.  '4 
»  Am.  5<>ur.  Sci..  igj«.  p.  ,iii. 
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nops  from  the  type  skull  of  T.  curtus  found  in  {'olorado,  and  a 
second  species  T.  elaius,  from  Dakota;  fourth,  the  genus  Allops, 
from  the  type  skull  A.  serotinus  found  in  Dakota. 

In  1889  Cope  proposed  the  genus  Haplacodon  (34)  from  his 
Canadian  Survey  species,  M.  angusligenis,^  and  added  the  two 
additional  species  M.  selwynianus  (35)  and  M.  syceras  (36),  His 
latest  additions  are  found  in  his  report'  from  the  Oligocene  of 
the  Cypress  Hills,  Canada,  in  which  he  further  characterizes  the 
three  new  species  above  referred  to. 

The  latest  genus  to  be  added  to  the  long  series  is  Teleodus  (37), 
characterized  by  Marsh'  as  having  three  lower  incisors,  and 
believed  by  Hatcher  to  come  from  the  lowest  beds,  also  to  possess 
a  trapezium. 

It  is  obvious  that  the  only  method  of  clearing  up  this  hetero- 
geneous list  is  first  to  establish  certain  laws  of  cranial  develop- 
ment, and  second,  to  apply  these  laws  to  the  distinction  of  the  genera 
and  species  in  chronological  order.  Examined  in  this  way,  the  vast 
array  of  genera  and  species  are  resolved  into  one  or  possibly  two 
genera,  and  about  fourteen  definable  species. 


II. — Principles  of  Cranial  and  Dental 
Evolution. 

The  main  characters  hitherto  used  in  definition  by  Marsh  and 
Cope,  Scott  and  Osborn,  are  : 

A.  Number  of  incisors  and  of  premolars.    (Cope,  Marsh.) 

B.  Development  of  a  cingulum  upon  the  premolars.     (Cope, 

Marsh.) 
C  Presence  of  a  second  cone  upon  last  superior  molar.    (Marsh.) 

D.  Length  and  shape  of  nasals.    (Cope,  Marsh,  Scott,  Osborn.) 

E.  Length  and  shape  of  horns.     (Cope,  Marsh,  ScotC,  Osborn.) 

F.  Presence  or  absence  of  a  trapezium.     (Hatcher.) 


ir,Sci..Ji.nc.  lavo.?. 
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The  principles  of  cranial  evolution  which  put  these  characters 
to  the  test  and  determine  which  are  valid  and  which  invalid,  may 
be  considered  under  ten  heads:  1.  General  increase  of  size, 
2,  Dental  series  as  a  whole.  3,  Horns.  4.  Nasals.  5.  Zygo- 
matic arches.  6.  Auditory  meatus.  7.  Cingnla.  8.  Incisors. 
9.  Canines.      10.   Hypocone. 


General  Development  in  Ascending  Geological  Levels. 


\   skull 


Phdcressive. 

General  increase  in  siz 

and  skeleion. 
Horns  eion^ting  in  males. 
a.  Shifting  forwards    to    »l>sorb 

*.  Ijjng  axis  altering  (rom  antero- 
posterior to  transverse  plane. 

f.  Acquiring  a  transverse  connect- 
ing crest,  uniting  (hem 


t  the 


5.     Zygomatic  arches  spreading. 


6.  Post-glenoid  and  post-tympanic 
processes  uniting. 

On.  Occiput  broadening  and  becoming 
more  robust :  superior  border 
becoming  deeply  concave. 

II.   Third  trochanter  developing.' 


Retrogressive. 

Dental  series  relatively  arrested  or 
retrogressive  in  development. 

Nasals  degenerating  in  both  sexes 
to  reduced  knobs.  No  sexual 
differences  apparent. 


Incisors  becoming  variable  at  an 
early    period,   especially   in  fe- 

Premolar  clngula  reduced  in  latest 

.  First    lower  premolar    becoming 
variable. 


2.    Growth  and  Age,  Characters  common  to   both  Sexes  1 
Geological  Levels. 


I.    Increasing  rugosity  of  the  skull,  arches,  horns  and  nasals. 
8.    I«ss  ol  variable  and  vestigial  leelh,  incisors  and  premolars  in  old  age. 
1 1 .    Anterior  caudal'  uniting  with  sacrum  to  form  four  sacrals. 
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3.    Sexual  Characters, 


Higher  Geological  La>els. 


M\i 


I .     Skulls  of  (greater  dimensions. 

3.     Horns,  especially  in  upper  beds, 

very  long  and  powerful. 
yt.  Transverse  connecting  crest  very 

prominent  in  higher  levels. 
;,     Zygomatic  arches  widely  extended 

into  buccal  plates. 
I.     Occiput  with  stout  lateral  pilbrs 

and  broad  nigose  upper  border 

(in  upper  beds). 
I).     Canines  robust. 


t.     Skulls  of  smaller  size. 

3.  Horns  shorter,  often  imperfectly 
ossified  at  the  lips. 

3a.  Transverse  crest  somewhat  less 
prominent. 

5.  Zygomatic  arches  less  widely  ex- 
panded. 

1.     Occiput  less  robust. 


Hatcher'  has  placed  'delicate  nasals'  and  a  'feebler  internal 
cingulum' upon  the  premolars  among  the  female  characteristics. 
Our  observations  do  not  conlirm  this  ;  these  structures  are  appar- 
ently independent  of  sex. 


4.    Individual  variations  observed  in  members  of  Ike  same  sex  and 
species. 

S.    Incisors  sometimes  constant,  sometimes  entirely  wanting  or   unequal  in 
number  upon  opposite  sides  of  the  skull,  varying  from  2  to  I  to  o. 

7.    i'remolar  1  variable,  sometimes  present  upon  one  aide  and  wanting  upon 
the  other  side  of  the  jaw. 
10.   Second  internal  cone  upon  last  superior  molar  inconstant  in  members  of 
the  same  species. 

7.    Internal  cingulum  upon  premolars  variable. 


A  comparison  of  the  figures  upon  Plates  III  and  IV  shows  the 
rapid  increase  in  size.  The  Titanothere  skull  development  in 
general  is  marked  {a)  by  the  forward  movement  of  the  orbit  ; 
{J>)  the  great  backward  elongation  of  the  skull  and  temporal 
fossK ;  (c)  in  the  occiput  the  deep  excavation  of  the  superior 
border,  the  development  of  lateral  pillars,  and  of  the  superior 
rugose  crest  ;  {(/)  closure  of  the  external  auditory  meatus  infe- 
rior! y. 
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5,   Influences  of  Age,  Sex,  Growth  and  Variability. 

1°.  General  laws  of  growth. — In  the  accompanying  Table 
II  the  species  are  arranged  approximately  in  the  order  of  evolu- 
tion, taking  T.  keloceras  as  the  least  specialized  and  T.  platyceras 
as  the  most  specialized  types. 

The  skuU  gains  only  10  or  20  centimeters  in  length,  while  it 
doubles  in  width,  gaining  400  centimeters 

The  premolar-molar  series  rapidly  increases  in  length,  and 
then  as  rapidly  diminishes,  so  that  the  grinding  area  is  no  larger 
in  the  very  large  animals  {  T.  platyccras)  of  the  upper  beds  than 
in  the  small  animals  {7".  trigonoceras)  of  the  lower  beds. 

The  occiput  gains  about  10  centimeters  in  height  and  nearly 
30  in  breadth. 

The  horns  increase  to  three  or  four  times  their  original  length 
while  the  nasals  diminish  to  one-sixth  their  original  length. 

2°.  Arrested  growth  of  the  teeth. — i  &  2.  The  general 
increase  in  the  size  of  the  skull  and  body  is  not  accompanied  by 
a  corresponding  increase  in  the  dental  series.  Table  II  shows 
that  the  premolar-molar  series  reach  their  maximum  in  the  char- 
acteristic species  of  the  middle  beds,  namely,  T.  ingens,  and  then 
actually  decline,  so  that  in  the  enormous  animals  of  the  highest 
beds  the  dental  series  has  relatively  less  volume  than  in  the 
comparatively  small  creatures  of  the  lower  beds.  This  arrested 
tooth  development  may  have  been  a  factor  in  extinction.  An 
exactly  analogous  fact  is  observed  in  the  Dinocerata. 

3°.  Horns.  The  whole  skull  structure  is  mainly  secondary  to 
the  horns.  The  successive  stages  in  the  form  and  position  of  the 
horns  are  therefore  highly  characteristic. 

I  si  Stage. — In  Telmatot/ieriiim'  and  Diplacodon'  they  arise  at 
the  junction  of  the  fronto-nasal  suture,  slightly  in  front  of  the 
orbits,  overhanging  the  sides  of  the  face.  The  primitive  horn 
section  is  therefore  an  aniero-poslerior  aval,  and  the  longest  diam- 
eter of  all  of  the  earliest  horn  types  is  parallel  with  the  long  axis 
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DiAiiKAM  I. — Horn  sections  taken  just  above  the  base,  showing  the  develop- 
ment front  an  antem -posterior  to  a  transverse  axis.  A',  line  connecting  with 
nasals.  M,  line  descending  to  inalars.  C,  line  entering  coniiecling  crest. 
The  anterior  face  of  the  horns  is  above. 
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of  the  skull ;  the  anterior  edge  of  the  oval  extends  into  the  sides 
of  the  nasals  N,  the  posterior  edge  dips  back  to  the  malars  M. 
At  the  close  of  this  stage  the  horns  acquire  a  circular  section. 

2d  Stage. — A  low  'connecting  crest'  arises  between  the  bases 
of  the  horns  and  gives  them  a  trilateral  section  consisting  of  an 
antero-median  face,  a  postero- median  face,  and  an  antero-inferlor 
face.  Thus  all  middle  horn  types  are  triangular,  with  an  internal 
angle  C. 

3d  Stage. — The  homs  gradually  shift  forwards  until  they  di- 
rectly overhang  the  anterior  nares,  and  finally  the  symphysis. 
They  thus  absorl<  the  nasals  and  lose  their  base  of  support  upon 
the  greatly  abbreviated  maxillaries.  Thus  disappears  the  nasal 
angle  N ;  also  the  antero-inferior  or  maxillary  face,  and  the  horns 
acquire  a  transverse  oval  section. 

41k  Stage. — While  the  horns  flatten,  the  web,  or  'connecting 
crest,'  between  their  bases,  increases  until  the  horns  consist  of 
two  recurved  plates  connected  by  a  broad  median  crest.  This  is 
the  final  stage,  consisting  of  a  "disc  section." 

There  is  thus  a  total  change  in  form  and  position. 

The  ontogeny  of  the  horns  recapitulates  the  phylogeny  more  or 
less  closely  in  the  lower  beds  only. 

Both  Marsh  and  Hatcher  have  remarked  that  females  are  dis- 
tinguished by  smaller  horns.  But  Marsh  has  not  applied  this 
principle  in  his  definitions.   The  sexual  distinctions  are  as  follows: 

Female  Horns. — In  female  Titanotheres  the  horns  exhibit  an 
arrested  stage  of  male  development.  This  is  most  clearly  demon- 
strated in  the  comparison  of  three  female  skulls  {Nos.  1005,  1006, 
1008)  in  the  American  Museum  Collection,  with  two  male  skulls 
(Nos.  492,  1070)  of  the  species  T.  elutum.  (See  Figs.  9,  10,  11.) 
In  the  females  the  horns  are  often  imperfectly  ossified  at  the  tips, 
sometimes  pointed.  As  the  horns  evolve  in  the  higher  levels  the 
differences  between  the  sexes  become  more  marked,  for  we 
observe  less  wide  contrasts  in  skulls  found  in  the  lower  beds.  As 
seen  in  T.  acer.  T.  trigonoceras  and  T.  ingens,  the  'connecting 
crest*  is  more  constant  and  more  pronounced  in  males  than  in 
femjies. 
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.  Titaiiolktrium  f  u-roliiius.     (No.  520.) 


•lathcrium  .it.r.     (No.  6348.) 


.  Tilangllierium  ingeni,     (No.  505,) 


DIACIRAM   II.  — Hor 


n  the  same  manner  as  Diagram  I. 
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Again,  among  the  skulls  referred  to  7'.  ingem  (505,  1066,  1067), 
three  have  very  stout  triangular  horns,  a  fourth  (506),  although  a 
very  large  animal,  has  more  slender  horns,  rounder  in  section, 
with  very  slender  canines.  This  is  believed  to  be  a  female. 
Similar  differences  are  observed  in  specimens  of   T.  tri^onoceras. 

Individual  Variations. — The  appearance  of  the  horns  is  greatly 
affected  by  the  stages  of  growth  and  by  the  crushing.  There  are 
two  cases  of  briinching  in  this  collection,  a  feature  considered  by 
Marsh  a  generic  character  in  his  type  of  T.  {Difiloclonus)  ampins. 
One  case  is  in  the  horns  of  a  female  of  T.  elatum  (1008), 
another  is  in  an  undetermined  skull  (1081).  This  character  is 
apparently  an  individual  variation. 

4°.  Nasals. — The  hypertrophy  of  horns  and  compensating 
atrophy  of  nasals  was  pointed  out  by  the  writer  in  1887.  ft  now 
appears  more  accurate  to  state  that  the  horns  practically  shift  for- 
ward to  the  tips  of  the  nasals. 

The  length  and  form  of  the  nasals  is  a  characteristic  feature  of 
progressive  development,  and  is  very  slightly  if  at  all  subject  to 
sexual  variation  as  believed  by  Hatcher".  In  the  primitive  con- 
dition* (Diplacodon)  the  nasals  are  long,  and  distally  broad  and  - 
truncate.  In  T.  coloradense  Leidy  they  taper  and  are  recurved 
distally.  In  the  T.  iriganoceras  and  T.  ingens  skulls  they  are 
broad,  rugo.se  and  often  cleft  distally.  In  progressive  develop- 
ment they  are  rapidly  reduced  in  length  and  tapered  so  that  they 
finally  become  short-pointed  knobs. 

5°.  Zygomatic  Akches. — There  is  considerable  but  not  abso- 
lutely conclusive  evidence  that  the  very  robust  widely  spreading 
zygomatic  arches  of  the  latest  species  are  male  characteristics. 
!n  the  T.  elatum  series  all  the  skulls  with  feeble  or  imjwrfect  horns 
and  small  canines  have  moderately  expanded  arches,  while  the  old 
male  (No.  492}  has  enormous  cheek  bones.  In  the  T.  ingens 
series  the  same  difference  is  observed  in  a  less  marked  degree. 
If  this  character  is  actually  sexual,  it  is  one  in  which  (as  in  the 
horns)  the  males  progressively  diverged  from  the  females  in  the 
evolution  of  the  skull. 
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6".  Auditory  Meatus. — The  union  of  the  post-glenoid  and 
post- tympanic  processes  parallels  that  which  we  observe  in  the 
Rhinoceroses.  In  the  T.  keloceras  skull  the  external  auditory 
meatus  is  widely  open  below.  In  the  T.  platyceras  skull  it  is 
reduced  to  a  small  foramen  enclosed  by  a  solid  wall  of  bone 
below. 

7".  C[ngui.i;m.— Thecingula  are, upon  the  whole, retrogressive. 
They  reach  their  greatest  development  in  T.  ingens,  and  then 
decUne. 

Our  materials  do  not  support  Hatcher's'  supposition  that  strong 
clngula  are  characteristic  of  male  skulls,  but  prove  that  the  de- 
velopment of  the  cingulum  is  irrespective  of  sex,  partly  a  matter  of 
individual  variation,  chiefly  of  robust  dentition. 

It  follows  that  Cojje'  is  in  error  in  relying  upon  the  cingulum 
to  divide  the  Ticanothercs  into  two  parallel  groups. 

Variability.— \n  two  closely  similar  skulls  (Nos.  501,  1445}  the 
internal  premolar  cingulum  is  strongly  developed,  while  the  ex- 
ternal cingulum  is  feeble  in  the  one  (1445)  and  strong  in  the 
other  (501). 

Independent  of  Sex. — In  the  female  skull  of  T.  ingens  (No. 
506),  the  cingula  are  quite  as  strongly  marked  as  in  the  male 
skulls  (Nos.  505,  1066,  1067).  In  the  female  skulls  of  T.  elalum 
(Nos.  1005,  1006)  the  cingulum  is  as  strong  or  stronger  than  in 
the  male  skulls  (Nos.  492,  1070). 

Associated  with  robust  dentition.  —  The  only  forms  in  which 
sharply-defined  internal  and  external  cingula  upon  both  upper 
and  lower  premolars  seem  to  be  characteristic,  are  the  type  skull 
and  the  American  Museum  skulls  of  T.  trigonoceras  and  T.  ingens. 
As  shown  by  the  measurements,  this  species  is  characterized  by 
a  very  robust  dentition. 

Retrogression. — A  comparison  of  all  the  earlier  with  the  later 
types  shows  that  the  cingulum  reaches  its  maximum  with  the 
species  or  the  middle  beds,  and  then  declines.  It  is  variable  in 
T.  robustitm  and  almost  obsolete  in  T.  acer  and  T.  platyceras. 

'  Am.  Nat.,  March,  ilqi.  p.  i\t>. 

'Conir.  lu Canadian  I^licgntoloKy.  Vol.  III.  i^i,p.Q. 
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8''.  Incisors. — Individual  variability  here  is  very  marked,  but 
there  seem  to  be  certain  underlying  principles,  such  as  the  fol- 
lowing : 

Persistence. — So  far  as  the  American  Museum  material  is  con- 
cerned, there  is  no  evidence  that  the  incisors  are  positively  retro- 
gressive, as  commonly  stated  by  Hatcher  and  others,  since  three 
heavily  horned  male  skulls  of  T.  platyceras  and  of  7"  datum, 
from  the  topmost  strata,  present  two  pairs  of  full-sized  incisors. 
Marsh'  also  implies  that  his  long-horned  specimens  {Titanaps) 
have  two  upper  incisors. 

On  the  other  hand,  one  of  the  most  primitive  skulls  (No.  501) 
of  T,  coloradense  presents  but  one  incisor  upon  each  side,  and  all 
the  skulls  in  the  middle  beds  (T.  ingens)  of  our  collection  exhibit 
no  incisors  at  all. 

Sex. — Of  the  supposed  females  of  T.  elalum.  one  (1005)  has 
no  upper  incisors,  one  {roo6)  has  reduced  vestiges  of  the  lateral 
pair,  two  {1008,  520)  have  the  outer  pair  well  developed.  Marsh's 
type  is  said  to  have  two  upper  incisors.  It  would  appear  from 
this  that  in  this  species  at  least  the  incisors  are  more  variable  and 
reduced  in  females  than  in  males. 

This  evidence  is  offset  by  the  fact  that  in  all  the  five,  7".  trii^o- 
noceras,  T.  ingens  skulls  the  incisors  are  vestigial  or  wanting 
without  distinction  of  sex.  Marsh  figures  two  incisors  in  dotted 
outlines,  but  his  type  of  T.  ingens  entirely  lacks  the  premaxil- 
laries,  and  therefore  gives  no  evidence.  It  would  appear,  how- 
ever, that  in  T.  trigonoceras  the  incisors  are  vestigial  or  wanting 
in  both  sexes  and  in  both  jaws. 

9°.  Canines. — We  here  derive  characters  both  of  sexual  and 
of  specific  value. 

Sex. — The  shape  of  the  canines  is  the  same  in  both  sexes,  but 
the  male  tusks  are  much  more  powerful  than  the  female.  This  is 
especially  marked  in  the  male  T.  ingens  (No.  505),  in  which  the 
tusks  are  62  mm.  long  by  34  mm.  diameter  at  the  cingulum,  while 
in  the  female  (No.  506)  the  canines  measure  only  40  x  21  mm. 

It  is  also  well  shown  in  T,  elatum  in  which  the  female  tusks  are 
also  two-thirds  the  size  of  the  male  tusks,  as  observed  in  a  com- 

I  Am,  Jour.  Sci.,  Otl.,  1B87, 
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parison  of  five  skulls.     In  the  latest  types  of  males  the  canines 
are  powerful  but  obtuse. 

io°.  Second  internal  cone  of  last  upper  molar. — Indi- 
vidual variability  here  reaches  its  maximum.  This  cone,  which  is 
well  known  to  occur  in  the  Palieosyopinx  of  the  Bridger,  is  appar- 
ently neither  a  specific  nor  progressive  character  in  Titanothe- 
rium.  It  is  found  in  all  stages  of  independence  from  the  cingu- 
lum  in  the  oldest  as  well  as  in  the  most  recent  types.  It  certainly 
varies  within  the  limits  of  a  single  species  and  sex. 

6.  General  Conclusions. 
The  net  result  of  this  examination  is  that  the  characters  upon 
which  the  genera  Symborodon,  Diconodon,  Brontops,  Titanops, 
Alhps,  Haplacodon  and  Diploclonus  are  founded,  are  either  marks 
of  sex,  age  or  individual  variability,  and  that  these  names  have 
no  standing  whatever.  Tehodus  may  prove  to  be  a  distinct  form, 
but  has  not  yet  been  separated  generically  from  Diplacodon. 

II. — Revision  and  Definition  of  Species. 

For  Baths,  see  Table  I. 
Menodus  Pomel. 
Preoccupied  by  Menodon,  von  Meyer. 

3.  Titanotherium  proutU  Leidy. 

Indeterminate  species. 

4.  Titanotherium  bairdii  Leidy. 
Indeterminate  species. 

5.   Titanotherium  giganteum  Leidy. 
Indeterminate  species. 

6.   Titanotherium  americanum  Leidy. 
Indeterminate  species. 

8.   Titanotherium  maximum  I^idy. 
indeterminate  species. 
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II.   Titanotherium  coloradense  Lridy- 

Pt^TE   HI. 

Mtgatirops  eohradensh  Lf.idv.     (Type  ot  genus  Mtgacirsps^ 
Typi  Loc  — Colorado.     Level  unknown. 

Typi. — Fractured  horns  and  nasals.     Coll.  Acad.  Nat.  Sciences,  Phila. 

spa.  Char,  (of  Type). — Horns  of  medium  length ;  section  anlero-posterior 
oval  or  slightly  trihedral  at  base,  rounded  at  summit :  directed  upwards  and 
oulwards  ;  no  transverse  crest.  Nasals  long,  tapering  somewhat,  decurved  and 
notched  at  extremity. 

The  full  characters  of  this  species  are  not  certainly  known.  In 
the  Harvard  University  Museum  is  a  complete  skull  in  which  the 
corresponding  parts  are  closely  but  not  exactly  similar  in  form 
and  measurement  to  I.eidy's  type.  This  skull,"  apparently  female, 
exhibits  the  following  characters  : 

Cranium  long  and  narrow  ;  occiput  elevated  and  slender,  narrow,  with  supe- 
rior border  not  incurved;  zj^matic  arches  expanding  slightly;  external  cingulum 
feeble  upon  P  '',  strong  upon  P  ',  post-glenoid  and  post-tympanic  processes 
not  quite  in  contact ;  one  superior  incisor. 

A  closely  related,  if  nut  identical  form,  is  the  Canadian  Survey 
specimen,  referred  to  T.  americanum  liy  Cope." 


12.  Titanotherium  ^^as  (Marsh). 

Brantclhiriam gigas  Marsh.     (Type  of  genus  BroHlolhtrium.) 
Type  Loc. — Colorado.     Level  not  ascertained. 
Type. — "  I^jwer  jaws  and  entire  molar  series  complete."     Vale  Univ.  Mus. 

This  species  and  genus  were  defined  by  the  presence  of  hvo 
lower  incisors,  while  the  lower  jaw  exhibits  but  ihiee  premolars 
on  each  side.  It  has  an  evenly-arched  lower  border  and  shallow 
chin.  It  remains  indflerminate  until  the  skull  characters  become 
known. 


■  1.  has  unrari.mai.lv  ll*=n  iniured  . 
Etuli.  Mui.  Cnmp.  Z»>1..  *S7.  p.  t^s. 

■  C.inrr.  Can.  ftil..  Vut.  Ml,  p.  in,  1>I 


.J  flEur, 
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13.  Titanotheriutn  tonrum  (Cu| 


Pl-AT 


III. 


Sym/iorifdoH  lervu!  COPK.     (Type  o(  genus  Symherodon .') 
SVN.    Symbermion  huieo  CopE. 

Type  Let. — Colorado.     I-cvel  not  ascertained. 

7>/ic.— Complete  lower  jaws.     Coll   Am.  Mus.  Nat.  Hist.,  No.  6365. 

Spec.   Char. — Herns  short,  above  narial  opening.  ?  sub-circular  in  sec 
directed  forwards,   upwards  and  outwards;   no  connecting  crest.     AVm 


r  of 


medium  length,  notched  distally.  Zygomatic  arches  widely  projeclinf;  with  a 
rounded  outer  section,  sli^rhlly  flattened  vertically.  Occiput  low.  deeply  exca- 
vated, heavy  outer  pillars.  Entemal  premolar  cingula  reduced  or  wanting. 
l>entition  i  {,  {,  J.  \. 
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The  type  jaw  entirely  lacks  the  lower  incisors  and  presents  only 
three  premolars  iip:in  each  side.  The  premo'ars  exhibit  incom- 
plete external  cingula.  As  observed  by  Cope,  it  agrees  precisely 
with  the  lower  jaw  of  Cope's  type  of  Symborodon  bucco  (No.  6345, 
Am.  Mils.,  Cope  Coll.),  and  it  is  by  cornbining  these  two  types 
that  we  obtain  the  specific  characters  given  above. 

Unfortunately  in  Cope's  type  of  S.  bucco,  from  which  all  the 
skull  characters  in  the  above  definition  are  derived,  the  horns  and 
nasals,  although  present,  aie  very  imperrectly  preserved.     This 


Flg^  ].     TilamelArri Kif,  Imram  (•:!  nAmtium).    Skull  (No.  »gi)  in  Front  view,  cihibiting 

makes  it  impossible  to  exactly  define  this  species,  or  determine 
its  sex.  The  premaxillx  have  been  lost,  so  that  it  is  impossible 
to  verify  Cope's  statement  that  there  are  two  upper  incisors. 

Cope's  associated  type  of  S.  bucco  (Am.  Mus.,  Cope  Coll.,  No. 
6346)  is  the  posterior  half  of  a  skull  with  very  powerful,  rounded, 
zygomatic  arches.  It  is  apparently  a  male  skull,  but  does  not 
certainly  belong  to  this  species. 

The  most  closely  related  form  is  Marsh's  species  T.  (Broniops) 
robustum.  It  may  subsequently  prove  to  be  identical.  Cope's 
associated  type  of  S.  bucco  has  the  same  zygomatic  arch-section. 

14.   Titanotheriutn  ophryas  {Cope). 

Symborsdon  ophryas  CnPE.     (Type  of  genus  MiobaiiUus  Coi'E.) 

Type  Loi. — Colorado.     Level  not  determined. 

Type. — A  Iragmentary  skull,  including  nasals  and  horns. 

This  is  practically  a  nomen  tiuditm.  The  original  skull  was 
broken  up  in  removal  and  transportation,  and  the  original  de- 
scription does  not  enable  us  to  distinguish  the  species. 
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15.   Titanotherium  acer  {Cope\, 


a  lemale  skull  uF    T.  actr, 
"       •■  Mtnodus  syceras  Coi'E. 

Ty/ie  Loc, — Colorado.     Level  undttermineii. 

Type. — A  male  skull  kicking  the  teeth  and  zygomatic  arches.  (Am.  Mus., 
Cope  Coll..  No.  6348.) 

Spei.  Char. — Iloms  long,  rising  on  slout  maiillary  column  overhanging 
narial  opening,  sub-oval,  anlero-postcrior  section  of  base  greater  than  trans- 
verse. ^  Jlorns  very  long,  recurved,  flattened  at  summit,  with  a  low  connecting 
crest,  and  a  slight  external  ridge.  I  Horns  shorter,  directed  forwards.  A'asals 
very  short,  upering  to  extremities.  Occiput  high  and  narrow,  superior  border 
not  incurved,  i  Zygomatic  arch  rather  slender,  slightly  spreading.  Premolar 
cingula   reduced    externally.        S  Superior    incisors    vestigial.       I^wer   jaws 

This  small  species  is  sharply  characterized  by  the  an tero- poste- 
rior oval  form  of  the  horns,  the  long  narrow  cranium,  and  the 
high  slender  occiput.     The    female  skull  {type  of  S.  altiiostris 
Cope,  No.  6350,  Am.  Mus.)  has  shorter 
horns  but  precisely  similar  skull  and 
nasal   dimensions  and  characters.     As 
in  some  other  female  skulls,  the  coti- 
necting    crest    between    the    horns   is 
wholly  wanting,  and    the  superior    in- 
cisors   have    dropped    out,    although 
apparently  present  in   the  young  con- 

A   second  female   skull   (No.  6349, 
Am.  Mus.,  Cope  Coll.)  has  horns  some-  Fig,  -^a.   skuli  of  femaii:  t. 

what  flattened  posteriorly,  but  is  other-      i5fn™i"!*  ""''    "^"*  *""'' 
wise  similar. 

The  type  of  T.  syceras  Cope'  from  the  Swift  Current  Creek, 
Canada,  exhibits  horns  and  nasals  of  the  same  character  as  the 
above. 

As  in  all  the  long-horned  species  examined  by  the  writer,  the 
external  premolar  cingula  are  nearly  obsolete. 
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16.  Titanotherium  heloceras  (^CopA. 

I'LATF,    III. 
SynboTBdBn  keloceras  Coi'E. 

Typf  LiK. — Colorado.     Level  unknown. 

Type.— Pi  skull  with  teeth,  nasals  and  pan  of  Fronlals  wanting.  (No.  63(10, 
Am.  Mus.,  Cope  Coll.) 

Spec.  Char. — Horns  rudimentary,  divergent.  Post-glenoid  and  post^tympanic 
processes  not  in  contacl.  Oceiput  broad  and  low.  Zygomatic  arches  slender, 
vertical,  not  spreading. 

This  animal  is  very  imperfectly  knowtt.  From  the  open  condi- 
tion of  the  external  auditory  meatus  it  is  evidently  a  very  primi- 
tive type.  The  rudimentary  condition  of  the  horns  is  possibly  a 
female  character.     The  type  is  of  advanced  age. 

This  animal  probably  had  moderately  broad,  elongate  nasah, 
and  Ihree  upj>er  and  lower  incisors.  Unfortunately  these  parts 
are  wanting  in  the  type. 

17.   Titanotherium  bucco  (Cc/^^). 

Plate  HI. 

Symbtynden  buicc  Cope. 

'I'ype  I.BC. — Colorado.     Level  unknown. 

Type. — A  complete  skull  and  lower  jaws.  Sex  unknown.  (No.  6345,  Am. 
Mus.,  Cope  Coll.) 

This  species  is  a  synonym  of  T.  (Syniioreden)  torpum  Cope,  as 
detennined  by  the  almost  identical  characters  and  measurements 
of  the  lower  jaws. 

18.   Titanotherium  altlrostris  {Cope). 

Symbarodon  alHroslris  Cope. 

Type  Loe. — Colorado.     I^vel  unknown. 

Type.—\  female  skull.     (No.  6350,  Am.  Mus..  Cope  Coll.f 

The  type  of  this  species  is  a  female  skull  of  the  species  T,  acer 
("ope,  described  above. 
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(No.  63SO). 


19.  Titanotherium  trigonoceras  {Cope). 

Pl^TK    III. 

Symborndim  trigonixeras  Cope. 

Typt  Loc. — Colorado.     Level  undetermined. 

Typi.—\  cranium  lacking  the  teeth.  (No.  6355,  Am.  Mus..  Cope  Coll.) 
Spec.  Char. — 1/arnt  short,  rising  upon  maxillaries,  partly  over  the  orbits  ; 
{  sub-triangular  in  section  at  base,  directed  outwards  and  upwards,  in  latest 
types  united  by  low  connecting  crest  ;  S  more  slender  and  rounded  superi- 
orly, no  connecting  crest.  JVaiaii  very  long,  overhanging  symphysis,  square 
or  broadening  distally,  notched.  Zygomatic  arch  verticatty  deep  in  section, 
with  an  inferior  lateral  bulge  in  front  of  glenoid  facet.  Occiput  Ion-  and  broad, 
incurved  upon  superior  border;  S  robust  lateral  pillars.  Incisors  vestigial. 
Canines  moderately  large.  Premolars  with  external  and  internal  cingula. 
Dentition  ;  •"",  i,  *,  '.     I-ower  jaw  unknown. 

The  type  skull  lacks  most  of  the  teeth.  The  associated  type 
(Am.  Mus.,  Cope  Coll.,  No.  6356)  exhibit  four  vestigial  incisors. 
As  observed  by  Cope,"   it  is  of  smaller  size,  substantially  of  the 
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same  proportions  and  characters  as  T.  (Broniotherium)  inserts 
Marsh,  but  the  latter  is  a  distinct  species.  The  last  upper  molar 
has  <|uite  a  distinct  second  internal  cone.  The  'connecting  crest ' 
is  feebly  developed. 


.hrfi™ 


Two  fine  skulls  (Nos.  501,  1445)  in  the  American  Museum 
Collection  are  provisionally  referred  to  this  species,  although  the 
horns  are  less  distinctly  triangular,  presenting  a  transition  between 
T.  coloradense  and  T.  trigonoceras. 

In  No,  5or  there  are  two  upper  incisors  and  no  second  internal 
cone  upon  the  last  upper  molar.  In  the  closely  similar  No.  1445 
there  are  no  evidences  of  upper  incisors,  and  there  is  a  decided 
second  internal  cone  upon  the  last  upper  molar. 

In  other  respects  the  two  skulls  agree  quite  closely.  The '  con- 
necting crest '  is  feebly  developed,  thus  the  horn  section  is  a  longi- 
tudinal oval  with  a  triquetrous  base.  The  nasals  are  long  and 
expand  somewhat  distally.  The  occiputs  are  robust  and  some- 
what indented  superiorly.  The  post-glenoid  and  post-tympanic 
processes  are  in  slight  contact. 

This  species,  characteristic  of  the  lower  beds  and  lower  portion 
of  the  middle  beds,  is  sharply  defined.  It  is  probably  ancestral 
to  T,  ingens  Marsh,  which  is  confined  to  the  middle  beds  and 
may  be  distinguished  by  the  long  pointed  canines  and  very  large 
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20.   Titanotberium  ingens  {Marsh). 
Plate  III. 

Brontolheriuta  ingtns  MARSH. 
Type  Lee.— 
Type.—h.  compteCe  male  skull.     Vale  Univ.  Mus. 

Spee.  Char. — Horns  short,  rising  upon  mamillaries  partly  above  orbits  ;  f. 
sub-triangular  in  section,  with  '  connecting  crest ' ;  directed  strongly  upwards 
and  outwards.  V  more  slender,  elongate  oval  in  form,  no  '  connecting  crest.' 
Nasals  in  both  sexes,  long,  expanding  and  rugose  distally,  notched.  Zygomatic 
arch  with  a  deep  vertical  section,  and  a  decided  bulge  just  in  front  of  glentnd 
facet,  strongest  in  i  skulls.  Incisors  ?  l-o,  vestigial  or  wanting.  Canines 
very  long  and  pointed,  extending  belou-  level  oF  premolars,  'i  robust.  1  slender. 
I'remolars  and  molars  with  robust  external  and  internal  cingula.  .Second  inter- 
nal cone  of  last  upper  molar  variable,  sometimes  strongly  distinct.  Dentition: 
%-%.  \.  1.  i 

The  four  fine  skulls  (Nos.  505,  50O,  1066,  1067)  in  the  American 
Museum  Colk-ction  are  referred  to  this  species,  although  in  all  of 
them  the  upper  inciioisart  vestigial  or  wanting.  Marsh  assigns 
two  upper  incisors  to  his  type,  but  the  premaxillaries  arc  appar- 
ently wanting. 
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Two  of  these  skulls  (Nos.  506,  1067)  are  apparently  females,  the 
horns  are  more  slender  and  pointed ;  the  upper  and  lower  canines 
are  long  but  less  robust.  Neither  skull  has  any  trace  of  upper  or 
lower  incisors. 

Of  the  supposed  male  skulls  No.  505  agrees  exactly  with  Marsh's 
type  specimen ;  the  outer  upper  incisor  is  represented  by  one 
small  alveolus,  the  tooth  has  disappeared.  The  other  skull.  No. 
io6ti,  has  two  vestigial  alveoli.  It  is  apparent  that  in  this  species, 
so  closely  related  to  T.  trigonoceras,  the  upptr  incisors  are  variable, 
vestigial  or  ivanling. 

These  two  male  skulls  have  strong  canines,  more  robust  zygo- 
matic arches,  and  strong  '  connecting  crests '  between  the  very  stout 
triangular  horns. 

We  can  readily  distinguish  this  species  by  the  vigorous  develop- 
ment of  the  canine,  premolar  and  molar  teeth,  which  far  surpass 
in  size  and  in  the  development  of  cingula  those  of  any  other  type. 
(See  measurements,  Table  II.) 

Vertical  or  lateral  crushing  greatly  alters  the  angles  and  appear- 
ance of  the  horns.  Skull  No.  1066  is  vertically  crushed,  and  thus 
closely  resembles  the  type  of  Menops  varians  Marsh. 

21.   Titanotherium  hypoceras  (Cope). 

Symborsdon  hypoceras  Col's. 

Typf  Loc. — Colorado.     Level  unknown. 

Type. — A  fragmentary  cranium,  pans  ot  nasals,  maxillaries,  fronlals,  etc, 
(Am.  Mus.  Nat.  Hist.,  CopeColl,,  No,  6361.) 

This  species  is  indeterminate,  owing  to  the  fractured  condition 
of  the  type.  The  horns  resemble  those  of  a  young  individual, 
or  of  a  female  skull. 

22.  Titanotherium  montanum  {Marsh). 

AniiaioduH  monlanus  Marsh,  Am.  Jour.  Sd.  1S75.  p.  345. 

?SvN.    T.etatum  Mahsh. 

DicanoJan  (aan-Anisncodon)  MARSH,  Am.  Jour.  Sci.  1876,  p.  339. 

Typi  /.«.— Not  published. 

Type. — A  fragmentary  skull,  including  the  maxillaries.  The  chief  character 
assigned  to  distinguish  this  genus  and  species  is  the  lar^e  second  internal  cone 
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upon  the  lasl  upper  molar  ;  this  character  is  of  very  doubtful  taxonomic  import- 
ance, since  this  cone  is  a  variable  character,  as  we  have  seen  above  in 
T.  Irigotioctras  and  T.  ingtns.  The  dentition  assigned  by  Marsh  is : 
?,  1.  1.  \ 

The  skull  referred  to  this  species  by  Marsh,  in  tlie  National 
Museum  Collection,  resembles  a  female  skull  of  T.  datum ;  the 
horns  of  transverse  oval  section  are  short,  placed  above  the  narcs, 
directed  forwards  and  united  at  the  base  by  a  strong  connect- 
ing crest 

24.  Titanotherium  angustigenis  {Cope). 

rv,  Canadi 
1889,  p,  153. 

Type  Zm-.— White  River  Beds  of  Swift  Current  Creek,  Canada. 

Type. — Two  maxillary  bones.     Assoc,  type  ;  Two  lower  jaws. 

The  characters  of  the  type  do  not  enable  us  to  define  this 
species  satisfactorily.  The  ussociaUd  type  is  readily  distinguished 
by  the  extreme  narrowing  of  the  symphysis  maiidtbuH.  The  type 
is  interesting  as  exhibiting  three  premolars  upon  one  side  and 
two  upon  the  other,  and  demonstrating  the  variability  of  these 
teeth.  The  genus  Haplacodon  has  not  been  retained  by  its 
author. 

25.   Titanotherium  tichoceras  {Scott  b' Oibom). 

P1.ATK    III. 

Menodus  tichoceras  S.  &  O.   Bull.   Mus.  Comp.   ZoOl.  Aug.  1S87,  p.  157. 
Type  Z^.— South  Dakota.     Level  unknown. 

Type.—K  skull  and  teeth  ;  horns  partly  broken.     Coll.  Harv.  Univ.  Mus, 
Spec.  Char. — Hants  sub-triangular  to  cylindrical  in  section,  rising  between 

orbits  and  nares,  inclined  forwards  and  outwards  ;  not  united  by  cuunectin); 

crest.      Nasals  of  medium  length,  slightly  tapering.      Zygomatic   arch  deep, 

with  a  bulge  opposite  glenoid  facet.   Occiput  unknown.    Two  superior  incisors. 

Premolars  without  external  cingj^lum  ;  internal  cingulum  reduced  or  obsolete. 

[tentition  :  ',  1.  *,  '. 

This  species  is  clearly  distinguished  from  the  T.  tri^onoceias 
and  T.  ittgeiis  type  by  the  decidedly  more  anterior  position  and 
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more  rounded  section  of  the  horns,  by  the  correspondingly 
shorter  nasals,  and  by  the  absence  of  external  cinguhim  upon 
the  premolars.  It  resembles  these  species  closely  in  the  form 
of  the  zygomatic  arch.  The  sex  of  the  type  is  uncertain  ;  the 
rather  large  canines  indicate  that  it  is  a  male  skull.  It  might 
be  considered  a  female  skull  of  T.  do/iehoeeriis  but  for  the  longer 
nasals  and  wholly  different  horn-section. 

26.  Titanotherium  dolichoceras  {Scott  &' Osiom). 


Minodus  dolUkoceras  S.  &  O.  Bull.  Mus.  Comp.  Zt*l.  Vol,  XIII,  Aug.  1887, 
p.  158. 

Typi  Lite. — South  Dakota.     L«vd  unknown. 

Typf. — A  male  skull,  lacking  dentition  and  zygomatic  arches.  Coll.  Harv, 
Univ.  Mus. 

Sptc.  Char. —  '.  Horns  long,  placed  above  naies.  forwards  and  outwards, 
with  an  ova)  %clion  placed  obliquely  to  the  longitudinal  axis  of  [he  skull  ;  no 
connecting  cresl.  Nasals  very  short,  tapering.  Occiput  not  very  broad. 
I'remolars  with  re'Juced  external  cingulum. 

The  horns  in  this  species  are  placed  as  in  T.  robustum,  but  the 
oval  section  is  oblique  instead  nf  transverse,  and  the  nasals  are 
much  shorter.  This  position  and  section  of  ihe  horns  is  highly 
characteristic.  .\  close  approach  to  it  is  found  in  the  type  of  7'. 
{AUops)  serotinus  Marsh,  which  may  prove  to  be  a  female  skull  of 
T.  dolichoceras.     The  sections  are  shown  in  Diagram  11. 

27.   Titanotherium  platyceras  (Scott  &•  Osbom). 


Mta^us platyceras  S.  &  O.  Bull.  Mu9.  Comp.  Zofll,  Vol.  XIIT,  Aug.  1S87,  p. 
158, 

Type  Ijx. — South  Dakota.     Upper  Titanotherium  Beds. 

Typt. —  ^  A  pair  o(  horns.  Nasals  imperfect.  Coll.  Harv.  Univ.  Mus. 
Assoc,  type.  Coll.  Am.  Mus.,  No.  144S. 

Spec.  Char. —  .1  Horns  placed  vertically  in  front  of  symphysis,  extremely 
flattened  transversely,  directed  forwards,  upwards,  and  slightly  recurved  ;  united 
by  a  deep  connecting  crest;  rugose  at  extremities,  with  an  external  ridge  extend- 
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ing  towards  malars.  Nasats  extremely  short,  deeply  notched.  Zygomatic 
arches  expanding  into  two  broad  flattened  rugose  plates.  Occiput  low,  deeply 
indented,  with  stout  lateral  pillars.  External  auditory  meatus  enclosed  by  deep 
union  of  posl-glenoid  and  post -tympanic.  Canines  stuul,  obtuse.  Two  pairs  of 
upper  incisors.      I'remolars   with  obsolete  external   cingulum.     !.  Dentition  : 


The  characters  originally  assigned  to  this  species  from  the  type 
horns  in  the  Harvard  University  Museum  are  now  reinforced 
hy  a  superh  male  skull  in  the  American  Museum  Collection 
(No.  1448).  it  apparently  represents  the  very  latest  stage  of 
development  of  the  Titanotheros  before  their  sudden  extinction. 
The  extreme  anterior  position  of  the  horns,  their  flattened  section, 
the  deep  connecting  crest,  the  vestigiil  nasals,  ihe  great  zygomatic 
plates,  the  deeply  excavated  occiput — all  are  in  a  terminal  phase 
beyond  which  further  specialization   seems  impossible.     At  the 
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same  time  it  is  noteworthy  that  in  this  skull  both  the  incisors  aie 
retained  and  the  last  molar  shows  only  a  slight  distinctness  of  the 
second  cone,  indicating  that  this  character  is  not  essentially  a 
progressive  one.  The  premolar  cingula  are  markedly  reduced. 
The  horn  sections  are  shown  in  Diagram  I.  The  figures  of  the 
skull  are  inaccurate  in  not  clearly  indicating  that  the  posterior 
part  of  the  cranium  is  largely  fragmentary  and  restored. 

28.  Titanotherium  robustum  (Afanh). 

Branl^ps  robustus  Marsh, 

Type  Loi. — Upper  Tilanotherium  Beds, 

Type.^K  perfect  skull  anil.nearly  complete  skeleton.   Coll.  Yale  Univ.  Mua. 

Spic.  Char. — Ihrns  placed  anleriorly,  above  nares,  directed  forwards  and 
outwards,  transverse  oval  in  section,  no  connecting  crest.  Nasals  somewhat 
below  medium  length,  slightly  tapering  or  nearly  square  dislally.  Zygomatic 
arch  with  a  strong  outward  projection,  rounded  in  outer  section.  Premolars 
with  reduced  exterttal  cingula.     Denttlion  :  ],  \,  |,  |, 


Marsh's  type  is  a  super!)  skull  and  jaws  and  nearly  complete 
skeleton,  which  was  figured  and  fully  described  in  1889.'   This 
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animal  approaches  T.  iorvum  Cope,  but  appears  to  differ  speci- 
firally  in  the  stronger  transverse  oval  of  the  horns  {compare 
sections  in  Diagram  II),  and  in  the  less  extensive  outward  arch- 
ing of  the  zygomata.  In  T.  torvum  the  expansion  of  the  arch 
is  somewhat  flattened  vertically  ;  in  T.  rubnslum  the  swelling 
is  vertically  rounded  (as  in  Cope's  associated  type).  These 
differences,  however,  may  subsequently  be  found  not  to  possess 
specific  value. 

Two  fine  skulls  in  the  American  Museum  Collection  (Nos. 
1069,  1083)  apparently  belong  to  this  species,  although  the  nasals 
are  somewhat  longer  and  more  quadrate  distally.  They  exhibit 
the  same  transverse  oval  horn  section,  two  strong  upper  incisors, 
the  alveoli  of  powerful  canines,  the  absence  of  a  connecting  crest 
between  the  horns. 

Judging  by  the  large  upper  canines,  Marsh's  type  is  the  skele- 
ton of  a  male,  the  sexual  characters  of  this  species  have  yet 
to  be  determined.     Some  light  is  thrown  upon  this  by  No.  508. 

The  skull  and  nearly  complete  skeleton  (508)  in  the  American 
Museum  have  already  been  described  as.-^  female  of  this  species  in 
a  previous  number  of  the  Bulletin.  Unfortunately  the  canine.s 
and  alveolar  borders  of  the  incisors  are  wanting,  depriving  us  of 
these  characters  so  distinctive  of  sex.  The  horns  are  feebler,  and 
the  zygomatic  arches  are  much  less  expanded  than  in  Marsh's 
type,  indicating  that  this  is  a  female  animal. 


29.   Titanotberium  dispar  {^MarshX 

Broalops  dispar  Marsh,  Am.  Jour.  Sci.  1887.  pp.  327,  329, 

Type  £m.— South  Dakota      Titanolhcrium  Beds, 

Type. — A  nearly  complete  skull  wiih  lower  jaws  and  entire  dentil 
U.  S.  Oeol.  Surv. 

This  species  has  not  as  yet   been   defined  in  such  ; 
that  its  position  can  be  determined. 


^yGoo'^lc 


j6.]         Osborn,  Cranial  Evelulion  of  Titanolherium. 


30.  Titanotherium  varians  {Munh). 

Plate  III. 
Afenofis  varians  Marsh,  Am.  Jour.  Sci.  1887.  p.  328. 
Typt  I.0€. — South  Dakota.     Titanotherium  Beds. 
Type.—"  Skull  of  a  lar^e  adult  male." 

Marsh  has  distinguished  this  species  by  the  fonnula  *,  \  *,  ^. 
The  horns  are  directed  outwards  and  subtriangular  in  section, 
and  the  connecting  crest  is  very  low.  The  nasals  are  elongate, 
spreading,  and  notched  dlstally. 

We  cannot,  from  the  characters  given,  clearly  distinguish  this 
species  from  T.  trigonoceras  or  71  in^ens,  to  which  it  is  appar- 
ently related. 

31.  Titanotherium  curtum  (Marsh). 

Plate  IV. 

Titanops  curlus  Marsh.     (Type  of  Genus  Titanopi.) 
Tyfif  fjic, — Colorado.     Probably  Upper  Titanotherium  Beds, 
Typ^. — A  complete  male  skull,  with  imperfect  prema^illaries. 
Spec.  Char. —  t  Horns  placed  above  narial  opening,  transverse  flattened  oval 

section,  directed  upwards,  outwards  and  forwards,  with  an  external  crest  to 

malars  and  a  strong  connecting  crcsl.     Xasals  extremely  reduced.     Zygomatic 

arches  moderately  expanded.     Canines  powerful. 

This  species  is  intermediate  between  T.  elatum  and  T.  ramo- 
sum.  The  horn  section  is  similar  to  that  in  T.  elatum,  but  the 
nasals  are  very  much  more  abbreviated. 

32.  Titaaotberium  elatum  {Marsh). 

I'LATK    IV. 
Titanops  elatus  MarS}[. 
?SvN,   Diploctonus  amplus  .Marsh. 

Typi  Loc. — South  Dakota.     Upper  Titanotherium  lleds. 

Type. — A  male  skull  lacking  zygomatic  arches. 

Spec.  Char. — Horns  placed  above  anterior  nares  and  symphysis ;  directed 
forwards,  upwards  and  outwards  ;  transverse  oval  (Rattened  posteriorly)  in  sec- 
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tion  ;  united  by  connecting  creal.  ',  Horns  elongate,  vertical  and  recurved, 
rounded  al  tip;  a  slronR  external  ridge  to  malars  ;  deep  connecting  crest. 
!  Horns  short,  projecting  forwards,  pointed,  rugose,  or  imperfectly  ossified  at 
tips,  connecting  crest  less  prominent  or  wanting.  Nasals  .<.  %  rather  narrow 
and  short,  tapering,  somewhat  variable  in  length  and  size,  notched  distntly. 
Zygomatic  arch  spreading  ^  with  broad,  vertically-comprcs-sed  plates  ;  S  with  a 
stout  rounded  projection.  Occiput  low  and  broad,  f,  with  powerful  lateral 
crests,  e  with  moderate  lateral  crests.  Incisors,  '  3-l.  ?  variable  3-o.  Canines 
short,  obtuse,   .5  powerful,   £  small,  feeble. 

Marsh's  type  is  an  imperfect  male  skull  which  he  has  briefly 
characterized. 

The  above  definition  is  from  an  exceptionally  fine  male  sktill 
(No.  492,  Am.  Mus.  Coll.),  and  from  a  less  complete  male  skull 
and  perfect  pair  of  jaws  {No.  1070,  Am.  Mus.  Coll,).  These  are 
'apparently  identical  with  Marsh's  type.     The  female  characters 
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are  taken  from  four  smaller  skulls  found  in  the  same  geological 
level,  distinguished  by  a  rusty-brown  color.  In  these  skulls  the 
horns  are  much  shorter  but  have  the  same  section,  position  and 
strong  connecting  crest,  and  it  is  highly  probable  that  they  are 
females  of  T.  elatum.  If  this  conclusion  is  correct  we  derive  from 
these  skulls  a  number  of  very  important  facts. 

Both  male  skulls  (492,  1070)  exhibit  a  strong  pair  of  upper 
incisors.  The  lower  jaw  of  1070  exhibits  two  lower  iticisors. 
No.  492  is  characterized  by  short  robust  canines,  very  long  re- 
curved horns,  massive  zygomatic  arches,  extending  into  flattened 
plates,  a  robust  deeply  incurved  occiput,  small  but  well-formed 
nasals. 
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In  the  supposed /irwrt/^  skulls  we  find  less  perfect  nasals,  short 
horns,  strong  connecting  crests,  less  expanded  zygomata,  feeble 
canines  and  extremely  variable  incisors. 

In  No.  loo.i;,  a  small  female  skull,  there  are  no  upper  incisors. 

In  No.  1006,  a  somewhat  larger  female  skull,  there  is  one  small 
upper  incisor  upon  each  side. 

In  No.  1008,  otherwise  closely  similar  to  the  above  skulls  and 
found  in  the  same  level,  there  is  also  one  small  upper  incisor  upon 
each  side,  the  horns  are  pointed  (instead  of  rounded  or  obtuse  as 
in  Nos.  1005, 1006),  and  exhibit  rugose  projections  upon  the  inner 
side  about  one-third  from  the  base.  This  specimen  agrees  very 
closely  with  the  type  of  T.  {Diploclonus)  ampliim  Marsh. 


Fig.  11.     Sliullof  female  T-.^/a^Kwd^n.  IOM5I.     (Jnf-I.clflh  naliiral  siie. 

Lower  Jaws. 
The  very  large  pair  of  lower  jaws  (No.  1051)  may  be  pro'- 
visionally  referred  to  this  species,  althoui^h  the  denial  series  is 
longer  than  in  the  male  skull  No.  492.  They  exhibit  short, 
robust  canines,  two  stout  incisors,  premolars  without  external 
cingula.  The  large  mental  foramen  opens  directly  lielow  the 
third  premolar. 

33,  Titanotherium  serotinum  (Manh). 
Alhp!  sfroiinui  Marsh. 

'J'yfie  Ij!c. — South  Dakota.     Level  not  published. 
Type.—\  skull. 

Marsh  distinguishes  this  species  by  the  dental  formula  ',',<,  ^. 
It  has  not  yet  been  figured  or  defined.     An  examination  of  the 
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type  specimen  indicates  that  skull  No.  530,  in  the  American 
Museum,  is  very  similar.  This  in  turn  is  most  closely  related 
to  T.  doliehoceras.  This  skull  has  small  outer  incisors  only. 
The  horns  have  no  'connecting  crest ' ;  they  diverge  widely  and 
have  an  oval  section,  obliquely  placed.  The  nasals  are  short 
and  deeply  notched  ;  the  zygomatic  arches  are  moderately  ex- 
panded. The  summit  of  the  occiput  is  more  deeply  incurved 
than  in  the  type  of  T.  doliehoceras. 

35.   Titanotberium  selwynianus  {Cope). 

Mmodus  ulwyniaHus  Cope,  Am.  Nat.  1889,  p.  6a8. 

Type  Loc. — Swift  Current  Creek,  Canada, 

Typr. — Nasals  detached  from  skull. 

Sptc.  Char. — Nasals  prominent,  narrow  and  vaulted,  lateral  borden  nearly 
parallel,  eKtremities  rounded. 

This  species  is  very  imperfectly  known.  As  described  by 
Cope,'  it  appears  to  be  a  primitive  and  distinct  species. 

36.   Titanotherium  syceras  (Cope). 

Menadus  syeeraa  Cops,  Am.  Nat.  i8Sg,  p.  628. 
Typt  ioi-.— Swift  Current  Creek,  Canada. 
Type. — CoOssified  nasals  with  horns. 

The  type  of  this  species  resembles  very  closely  the  female 
nasals  and  horns  of   Titanot/ierium  acer  Cope. 

37.  Titanotherium  amplum  {Marsh). 

DipUclanus  amplus  Marsh,  Am.  Jour.  Sci.  189a,  p.  533, 

Type  Loe.—Hot  published. 

Type.— "A  nearly  complete  skull." 

Spee.  CAnr. — Horns  high,  compressed  transversely  with  a  strong  connecting 
crest  :  a  prominent  knob  upon  inner  superior  margin  :  an  external  ridge. 
Nasals  projecting  very  little.  Zygomatic  arches  widely  expanded.  Last  upper 
molar  with  two  cones.     ?  Two  upper  incisors. 

1  The  natali  are  fiKiired  in  PI.  V,  Figi.  3,  3a,  jj.  Conir.  Can.  Pal.,  Vol.  Ill,  p.  17. 
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The  above  deRnition  is  from  the  author's  description.  The 
internal  knob  appears  to  be  an  individual  variation  rather  than  a 
specific  or  generic  character.  As  above  noted  it  appears  in  our 
collection  in  a  skull  which  is  probably  a  female  of  T.  datum,  yet 
closely  similar  to  Marsh's  type  of  T.  amplum.  This  knob  is  also 
seen  in  the  horns  of  skull  No.  1081  of  our  collection,  which  we 
provisionally  refer  to  T.  torvum. 

38.   Titanotherium  avutn  {Marsh). 

Teltodui  ttvus  Marsh,  Am.  Jour.  Sci.  1890,  p.  524, 
Tyfic  Lae.—Hot  publi^ed. 
Tyft. — Not  stated.     Characters  assigned  in  lower  jaw. 

This  species  is  characterized  by  the  presence  of  three  lower 
incisors  in  each  jaw.  The  type  has  but  three  lower  premolars. 
Hatcher  believes  that  this  species  possesses  a  trapezium. 

This  character  and  the  presence  of  three  lower  incisors  unites 
this  genus  with  Diplaeodon. 

39.  Titanotherium  ramosum,  sp.  nov. 

Plate  IV. 

Typf.  Lee. — Upper  Titanotherium  Beds.     South  Dakota. 

Typi. — A  complete  male  skull,  lacking  incisor  border.  ( No.  1447,  Am.  Mus. 
Nat.  Hist.) 

^ec.  Char. — !,  Horns  placed  above  symphysis,  greatly  expanded  at  the 
summits,  section  plano-convex  ;  a  strong  'connecting  crest,'  Nasals  eitreroely 
short.  Zygomatic  arches  expanded  into  two  wide  flat  plates.  Incisors  and 
canines  unknown.     Premolars  with  reduced  external  cingula. 

The  distal  spreading  or  branching  of  the  horns  is  the  character 
by  which  this  species  is  designated.  It  differs  from  T.  elalum  in 
this  character,  but  more  especially  in  the  great  depth  of  the  'con- 
necting crest '  and  the  extreme  flattening  of  the  horns,  the  section 
as  shown  in  Diagram  I,  being  intermediate  between  that  of 
T.  datum  and  of  T.  platyceras.  It  is  remarkable  that  the  teeth  in 
this  large  skull  are  relatively  of  small  size;  the  last  upper  molar 
has  no  second  cone. 
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Fig.  13.      TilanaUurium  ramatum.     Type  ikull  (No.  1447),  in  laiRll  view.     One-lwelflli 

Found  near  this  skull  was  a  pair  of  lower  jaws  (No.  1449)  con- 
taining teeth  of  lesser  longitudinal  measurement.  The  chin  is 
very  shallow.  There  are  two  robust  incisors  upon  each  side  ;  the 
canines  are  short  and  obtuse ;  the  premolars  lack  the  external 
cingula.     The  formula  is  j,  y,  j,  5. 

Characters  of  Lower  Jaws, 

It  is  not  possible  to  satisfaclorily  determine  the  specific  char- 
acters of  the  lower  jaws  from  the  materials  at  our  disposal. 

No.  516. — This  is  a  fine  pair  of  small  jaws  from  the  lower  beds 
wilh  a  formula  j,  ^,  j,  3.  The  dental  series  is  of  exactly  the  same 
size  as  in  skulls  Nos.  501  and  1445,  indicating  that  these  jaws 
belong  to  T.  trigonoceras,  but  the  incisors  are  much  more  strongly 
developed  than  in  any  of  the  known  skulls  of  this  species. 

Nos.  1067,  506. — These  jaws  are  both  associated  with  female 
skulls  of  T.  ingens.  The  rami  are  long  and  deep,  with  a  full  well- 
rounded  chin.     No  lower  incisors  ;  strong  cingula. 

Nos.  6345,6365. — These  jaws,  belonging  to  T.  loivum,axe  much 
shorter  and  shallower  than  in  T.  ingfus.  No  lower  incisors  ;  feeble 
external  cingula. 

Nos.  1051,508. — These  jaws,  belonging  probably  to  T.robusium, 
are  distinguished  by  the  very  large  size  of  the  mental  foramen, 
which  is  placed  beneath  the  line  between  the  third  and  fourth 
premolars.     Canines  stout  in  male  (1052).     Cingula  feeble. 
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No.  1051. — This  jaw  of  unusual  size  is  provisionally  referred  to 
T.  elatum.  The  lower  border  reaches  an  angle  below  the  fourth 
premolar,  and  in  front  of  this  extends  upwards  into  a  shallow  chin. 
Cingula  upon  premolars  feeble. 

Nos.  1061  and  1068  represent  the  latest  type  of  jaw,  belonging 
either  to  T.  elatum  or  T.  ramosum.  As  in  the  above  (No.  1051) 
the  chin  tapers  rapidly  upwards  from  a  point  below  the  fourth 
premolar.     Cingula  feeble. 


Ill . Dl  STR IBUTION. 

The  relation  of  the  evolution  of  the  Titanotheres  to  the  geolog- 
ical levels  was  first  clearly  pointed  out  in  an  important  article 
by  Hatcher.'  The  above  table  is  his,  with  some  modifications 
and  the  addition  of  the  specific  forms  characteristic  of  the 
various  beds  so  far  as  they  are  known.  The  geological  level 
of  the  species  marked  with  a  •  is  still  a  matter  of  inference, 
not  of  record. 

It  is  true  that  the  above  inductions  as  to  growth,  sexual  and 
variable  characters  require  confirmation  by  the  examination  of  a 
very  large  number  of  skulls.  In  general  they  are  probably  cor- 
rect. They  indicate  that  the  principles  of  generic  and  specific 
division  adopted  by  Cope,  and  in  a  large  degree  by  Marsh,  are 
wholly  untenable — for  the  strict  application  of  these  principles 
would  multiply  genera  and  species  ad  iiifiaitum. 

The  phytogeny  of  the  species  is  still  so  obscure  that  it  is  rash 
to  speculate  about  it. 

>  ■  The  TiUDOiherium  Bedi,'  Amcricui  Niiuralisl.  March,  1893,  p.  9114. 
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Article  X.— A  TABLE  OF  THE  GEOGRAPHICAL  DIS- 
TRIBUTION OF  AMERICAN  INDIAN  RELICS  IN 
A  COLLECTION  EXHIBITED  IN  THE  AMERICAN 
MUSEUM  OF  NATURAL  HISTORY,  NEW  YORK  ; 
WITH  EXPLANATORY  TEXT. 

By  A.  E.   Douglass. 

This  collection  has  been  gathered  by  the  writer  during  the 
last  twenty  years,  and  has  been  arranged  in  the  various  special 
classes  irrespective  of  geographical  division,  with  the  design  of 
illustrating  the  varieties  of  each  class,  and  solving,  as  far  as 
possible,  the  theory  of  their  use  by  our  aboriginal  predecessors 
upon  this  continent.  The  importance,  however,  of  the  geographi- 
cal distribution  of  the  objects  has  not  been  overlooked,  and  a 
special  Table  has  been  constructed  from  the  Records,  designed 
to  signify  the  localities  whence  the  several  relics  were  procured. 

The  writer  has  been  urgently  solicited  by  archieologists  who 
have  inspected  this  work,  and  whose  opinion  is  of  weight,  to 
publish  this  Table  as  a  compilation  likely  to  be  of  much  benefit 
to  students,  and  in  deference  to  this  request,  and  in  the  hope  of 
attaining  so  desirable  a  result,  it  is  now,  through  the  courtesy  of 
the  authorities  of  this  Museum,  presented  to  the  consideration  of 
those  engaged  in  the  study  of  American  Archaeology. 

In  forming  conclusions  based  upon  this  Table  a  very  large 
caution  must  be  exercised.  Common  forms,  such  as  arrow  and 
spear  points,  celts,  and  many  others,  are  so  overwhelmingly 
abundant,  that  the  collector  is  compelled  to  restrict  their  influx, 
and  their  appearance  in  this  Table  gives  no  correct  idea  of  their 
relative  prevalence.  On  the  other  hand  he  has  aimed  to  collect, 
from  every  available  source,  special  classes  of  objects,  and  the 
Table  will  justify  conclusions,  approximately  at  least,  of  their 
relative  geographical  distribution.  Such  classes  are  Banner 
Stones,  Bird  and  Bar  Amulets,  Gorgets,  Fleshers,  Pestles,  Dis- 
coidals  and  Discs,  Club  Stones,  Pipes,  Polishers,  Drills,  Hema- 
tites, and  others.  Many  of  these  classes  are  capable  of  sub- 
[199] 
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division  according  to  pattern,  and  are  so  arranged  in  the  cases, 
but  it  has  not  been  thought  necessary  to  express  these  in  the 
Table.  Nor  does  the  Table  include  some  two  thousand  objects 
from  other  quarters  of  the  globe  than  the  American  continent, 
which  are  found  in  this  collection,  the  classification  of  such 
objects  being  radically  different,  and  requiring  a  special  enume- 
ration, and,  while  of  great  importance  in  a  comparative  study  of 
the  artistic  progress  of  the  earlier  races  of  the  world  in  general, 
can  have  little  bearing  upon  the  purpose  designed  by  the  Table 
now  presented. 

The  nomenclature  adopted  by  the  writer  calls  for  some  expla- 
nation on  his  part.  When  this  collection  was  commenced,  some 
twenty  years  ago,  he  found  every  class  encumbered  with  sundry 
names  varying  as  the  fancy  of  the  collector  suggested.  Many  of 
these  were  approved  by  good  authority  at  that  time,  but  as  the 
science  advanced  were  shown  to  be  based  on  incorrect  or  partial 
knowledge  of  the  uses  of  the  objects. 

The  Banner  Stone  was  termed  '  Ceremonial  Axe,' '  Ceremonial 
Weapon,'  '  Breast  Ornament,'  '  Wand,'  '  Totem,'  '  Mace  Head,' 
'  Mace,' and  other  names,  all  sufSciently  vague  to  cause  confusion, 
and  some  of  them  applied  quite  as  frequently  to  other  classes  of 
objects,  so  that,  unless  the  specimen  had  been  figured,  one  was  at 
a  loss  to  comprehend  what  class  was  referred  to.  When  a  con- 
siderable number  of  specimens  of  the  Banner  Stone  class  was 
collected,  it  was  evident  that,  notwithstanding  a  large  variation 
in  pattern,  they  possessed  certain  characteristics  common  to  all, 
viz. :  a  single  cylindrical  perforation  along  the  length  or  breadth 
of  the  plane  of  the  object,  with  flanges  or  blades  or  projections 
on  either  side  and  on  the  same  plane.  With  more  than  two 
hundred  specimens  before  him,  it  was  evident  to  the  writer  that 
the  term  '  weapon '  or  '  axe '  was  not  applicable  even  though 
qualified  as  'ceremonial,'  for  by  no  possibility  could  such  a 
resemblance  be  shown.  As  to  '  Breast  Ornament "  that  term 
would  only  merge  this  special  form  among  innumerable  others 
widely  different  in  their  characteristics,  and  is  therefore  not 
sufficiently  distinctive.  '  Wand  '  and  '  Totem,'  '  Mace  Head  ' 
and  '  Mace,'  are  liable  to  the  same  objection  as  well  as  that  of 
being  indefinite,  and  thus  the  earliest  popular  designation,  that  of 
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'  Banner  Stone,'  seems  to  be  the  least  objectionable.  This  name 
was  suggested  by  its  capability  of  being  mounted  upon  a  staff 
and  borne  before  some  dignitary  as  an  indication  of  rank  ;  and 
this  was  for  long  a  favorite  theory,  and  in  some  cases  may 
have  been  the  fact,  Ur.  Ran  was  of  the  opinion  they  were  worn 
upon  the  person,  and  certain  characteristics  in  many  specimens 
would  seem  to  confinn  this  notion,  but,  in  the  absence  of  any 
testimony  in  history  as  to  their  actual  use,  we  prefer  to  assign  the 
popular  designation  of  'Banner  Stone,'  and  require  all  objects  so 
classed  to  be  capable  of  such  use,  viz.:  possessed  of  one  perfora- 
tion along  the  plane  of  the  length  or  breadth  of  the  object  itself. 

The  patterns  of  this  class  vary  largely  and  are  grouped,  as  far 
as  practicable,  in  the  following  subdivisions :  Circular,  where  the 
two  flanges  complete  a  circle  of  the  whole  object ;  Battle  Axe, 
resembling  a  double-bladed  battle  axe  ;  Pick,  a  rounded  bar, 
either  straight  or  curved,  the  ends  tapering  to  a  point ;  Butterfly, 
where  the  ridge  containing  the  perforation  has  been  cut  away  at 
one  or  both  ends,  thus  resembling  a  short-bodied  insect  with 
over-reaching  wings  ;  Bird  Wing,  where  the  ridges  have  not 
been  so  cut  away,  and  the  Ranges  extend  a  considerable  length  ; 
Triangle  Bar,  where  the  perforation  traverses  the  length  of  a  bar 
whose  vertical  section  forms  a  broad-based  triangle  ;  Rectangular, 
where  the  sides  and  ends  are  parattet  or  square  ;  Conical,  where 
the  flanges  diminish  in  breadth  from  one  end  to  the  other  ;  Single 
Arm,  having  but  one  drooping  arm,  and  an  oval  instead  of  a 
circular  perforation.'  In  this  collection  are  seven  of  these  rare 
objects,  all  beautifully  finished,  indicating  this  form  to  be  the 
deliberate  design  of  the  artisan  and  not  a  repair  of  the  accidental 
breakage  of  a  companion  arm.  Special,  is  the  last  subdivision  of 
this  class,  and  includes  special  forms  of  great  variety,  freaks  or 
fancies  of  the  artisan,  too  eccentric  to  admit  of  subclassification, 
but,  by  conforming  to  the  conditions  before  specified,  entitled 
unquestionably  to  rank  as  Banner  Stones. 

The  class  here  termed  Gorget  was  also  invested  with  an  abun- 

toniaa  AtchlUloeical  CollKiion/  p.  13,  fig.  91.  and  Thirtetnh  Annu'il  Rtpon 
of  EthnoloEy '  (Walhingloa.  iM'.  p.  "}■  H-  U3.  which  i>  in«t  Hluly  a  SingI 
Slone.  provided  no  rncture  appean  and  Ibe  ptrioialiDD  ii  oval. 
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dance  of  synonyms.  It  has  been  designated  '  Pierced  Tablet,' 
'  Bowstring  Gauge,'  '  Badge,'  '  Pendant,'  '  Puzzle  Block,'  and 
other  names  founded  upon  theories  of  their  probable  purpose, 
but  the  special  name  here  adopted  was  in  use  by  experts  in 
Indian  trade  and  customs  more  than  a  century  since,  when 
similar  objects  in  metal  and  of  European  make  were  donated  to 
chiefs  or  traded  to  the  various  tribes,  and  were  substituted  for 
those  of  stone  then  worn  upon  the  neck  or  breast.  The  Gorget 
is  a  plate  of  slone  (generally  stratified  slate)  invariably  flat  on 
one  side  and  generally  so  on  the  other,  the  surface  highly  pol- 
ished ;  symmetrical  in  outline  and  having  one  or  more  perforations 
through  the  plate.  These  perforations,  unlike  those  of  Banner 
Stones,  are  made  with  a  conical  and  not  cylindrical  drill :  they 
are  sometimes  wanting  when  otherwise  the  specimen  is  complete, 
presumably  from  the  fact  that  the  boring  was  left  to  some  other 
manipulator  or  was  a  later  process  of  the  original  artisan. 

It  is  quite  probable  that  while  most  of  the  objects  included  in 
the  class  of  Gorgets  were  purely  ornamental,  many  others  may 
have  subserved  some  industrial  purpose.  Such  uses  are  as  yet 
conjectural,  and  until  generally  determined  by  later  research  their 
intrinsic  beauty  of  form  and  finish  and  suitability  in  other  respects 
appear  to  entitle  the  specimens  in  question  to  rank  as  ornamental 
appendages,  and  they  have  been  retained  in  this  class. 

In  this  collection  we  have  nearly  four  hundred  objects  of  this 
class,  whose  forms  are  so  varied  as  almost  to  defy  any  attempt  at 
subclassifi cation,  and  this  has  been  attempted  only  in  the  follow- 
ing instances  where  some  common  characteristic  seems  to  bring 
several  into  line  together.  The  Spade  Shape  is  a  flat  plate  of 
stone,  finely  polished  and  of  even  thickness,  semicircular  in 
shape,  with  a  tang  of  about  two-thirds  its  breadth,  extending 
in  fonn  of  a  square  from  the  upper  edge.  In  this  tang  or  pro- 
jection are  one  or  two  perforations.  It  differs  from  Gorgets 
generally  in  having  this  semicircular  blade  brought  to  a  moder- 
ately sharp  edge. 

It  is  a  question  whether  this  pattern  should  be  included  in  the 
Gorget  class.    Schoolcraft,'  in  the  second  volume  of  his  Indian 

'■Hi«or7.eic..of  Indian  Tribs.  ol   United  SuiB,' Vol.  II.  p.  B9,  and  pl.u  iliv.  %.  3. 
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Tribes,  figures  one  from  South  Carolina,  and  considers  it  a 
'  Battle  Axe.'  Col.  C.  C.  Jones,  Jr.,'  and  Dr.  Ran'  both  suggest, 
more  reasonably,  its  possible  use  as  a  skin  scraper ;  but  that 
question  is  still  unsettled,  and,  as  an  ornamental  appendage, 
it  has  been  here  left  to  its  original  position  as  a  Gorget. 
There  are  six  specimens  of  this  subdivision  in  the  collection.' 
Another  subdivision  is  the  Ovate,  comprising  all  specimens  whose 
ends  are  symmetrically  rounded,  though  the  side  outlines  may  be 
concave  or  convex  or  notched.  Leaf-ihaped  includes  specimens 
whose  ends  are  pointed,  with  similar  privilege  as  to  side  outlines ; 
Spear-shape,  where  one  end  is  squared  and  the  other  pointed  ; 
Square,  where  both  ends  are  squared  or  the  general  form  is  of  that 
character ;  Ridged,  having  the  upper  surface  more  or  less  elevated, 
sometimes  rising  to  a  point ;  Expanded  centre,  vriitit  the  specimen 
is  plano-convex  in  structure,  the  central  portion  widened  or 
expanded  and  then  gradually  attenuating  in  width  toward 
the  ends,  which  terminate  bluntly.  The  specimens  embraced  in 
these  last  two  subdivisions  have  two  perforations  along  the  cen- 
tral line,  which  are  peculiar  in  the  fact  that  they  are  made  by  a 
conical  drill  from  the  base  to  the  upper  surface  by  one  boring 
only ;  most  other  Gorgets  show  perforations  made  from  both 
surfaces  and  meeting  midway  more  or  less  exactly.  There  are 
sixteen  specimens  of  this  subdivision  in  the  collection,'  and  they 
have  sometimes  been  incorrectly  called  'boat-shaped,'  a  term 
properly  applied  to  objects  of  entirely  different  shape  and  purpose, 
as  will  be  seen  hereafter.  As  before  stated,  a  large  majority  of 
the  Goiget  class  is,  from  eccentricity  of  pattern,  included  under 
a  subdivision  of  '  special  types.' 

Gorgets  of  Shell,  so  called  because  probably  worn  in  the 
same  manner  as  those  of  stone,  are  subdivided  only  as  Inscribed 
and  Plain.     They  number  seventeen  in  this  collection. 

Amulets,  so  termed,  as  having  most  probably  some  supernatural 
signification,  include  Attec  Amulets,  of  jade  and  other  semi- 
precious stones,  occasionally  carved  and  pierced  for  suspension, 
and  the  Bird  and  the  Bar. 

Annuil  Renori  Buresu  of  Ethniplogy.'  p.  a.t,  fi|i  ijo,  and  p.  iBi.  fig,  aSi. 

>  From  I^ncHH,  ,  ;  frun  Mis^ruippi,  diorg^>,>4<,[th  <*u^ril>  ind  KcBIUcky.  .  ach. 

■  Fmn  Ohio.  S;  Nonh  Carulina,  i ;  iDduu,  a;  Wat  Viipnia.  Illlncui,  Gcorsui.  and 
uDknowa.  i  MCh.   Six  of  Ibw  ipccinicni,  Raiihiid  in  mhtr  rspecu,  atill  wui  the  pcrfondgnt. 
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The  Bird  Amulet,  as  it  is  here  termed,  has  been  fancifully 
styled  'Knife  Handle,"  'Brooding  Bird,'  'Corn  Shuc Iter."  Saddle 
Stone,'  etc.  While  opinions  widely  vary  as  to  their  use  or  exact 
signification,  it  is  still  evident  that  these  objects  mean  to  repre- 
sent a  bird,  and  are  best  described  by  the  use  of  that  name 
in  conjunction  with  Amulet.  The  more  complete  specimens  have 
a  flat  base  bar,  triangular  or  convex  above,  with  the  bead  and  tail 
of  a  bird  rising  at  an  angle  from  opposite  ends.  At  each  end  of 
the  bar  a  diagonal  perforation  is  made  longitudinally  through  to 
the  base,  and  is  an  invariable  feature  only  except  where  the  object 
may  be  presumed  to  be  as  yet  incomplete.  Occasionally  the  tail 
is  wanting,  and  also  the  eyes.  When  the  eyes  appear  they  fre- 
quently project  considerably  and  expand  into  a  mushroom  shape. 
Among  the  seventy  Bird  Amulets  in  this  collection  are  seven 
with  an  expanded  oval  base,  two  with  the  projecting  eyes  but  no 
apparent  head,  and  one  whose  head  is  that  of  a  turtle."  All 
these  possess  the  proper  perforations. 

The  Bar  Amulet*  is  a  bar,  square  or  triangular,  with  terminal 
perforations  similar  to  those  above  mentioned,  but  having  no 
characteristic  of  bird  or  animal.  These  are  rare  objects,  and 
seem  never  to  have  received  a  specific  name,  but  the  number  here 
shown  (38)  would  entitle  them  to  some  special  designation,  and 
the  peculiar  perforations,  resembling  those  of  the  Bird  Amulet, 
and  not  found  elsewhere,  have  implied  a  possible  similar  signifi- 
cation, and  they  have  been  classed  as  '  Bar  Amulets.' 

Implements  of  Stone,  of  Bone,  and  of  Shell,  are  divisions  which 
include  objects  in  those  materials  whose  uses  are  unknown  or  at 
least  questionable.  In  arrangement  upon  the  shelves  they  are 
separated  into  patterns  or  types,  which  indicate  a  like  use,  what- 
ever that  use  may  have  been. 

Among  these  subordinate  divisions  are  found  sixteen  specimens 

the  ■Amwic»ii"Niiuia1?«.;  Vol  XVl"  p"'«^  "d  V.il.  XVII, _p.  ^07,  bo.h  d«tnbing  Ihe 

""the^rn"™"*™,'!-!.  mTl'n  »'uih'''of  Auim™.  CJiyup.  County.  New  VorV.  ™  """ 

p.  yt^  ^%-  Z%^  Snlem  and  Billon.  jBSj  ;  and  iu  Svilhtonian  Archxnlogical  Collectioti,  p-  ;j, 

1*0  10  cigbl  inchM,  Bod  cvhibit  llie  characteri&tLc  tliagonal  perlontiDnb,  which,  id  a  fractured 


„Gooi^lc 


iS96-1  Douglass  on  American  Indian  Relics,  205 


of  the  Boat-shaped  Implement^  It  resembles  a  boat  in  so  many 
ways  that  the  name  seems  to  sufhciently  identify  it  without  de- 
signing to  imply  thai  such  was  the  idea  of  the  Indian  artificer. 
These  objects  are  from  two  to  seven  inches  in  length,  worked  to  a 
point  at  each  end,  hollowed  out  more  or  less  deeply,  and  rounded 
to  a  sort  of  keel  below,  which  is  sometimes  furnished  with  a 
longitudinal  groove.  It  has  most  frequently  two  perforations 
along  its  axis,  running  through  the  bottom  of  the  boat  at  either 
end,  though  three  specimens,  of  great  beauty  of  shape  and 
finish,  show  no  perforations. 

The  class  termed  Celts  is  too  well  known  to  archaeologists  to 
require  description  here.  The  form,  with  more  or  less  modifica- 
tion, prevails  throughout  the  world,  but  our  native  product  of 
this  implement  does  not  yield  in  symmetry  of  form  or  beauty  of 
finish  to  the  best  work  of  other  continents.  The  synonyms  under 
which  it  appears  in  our  literature  are  'Tomahawk,'  'Wedge- 
shaped  Axe,' '  Hand  Axe,'  '  Hatchet,'  etc.  The  best  authorities 
in  England  and  America — Sir  John  Evans'  and  Col,  Charles  C. 
Jones,  Jr." — prefer  to  call  it  'Celt,' and  this  term,  derived  from 
the  old  Latin  Celtis,  signifying  chisel,  has  been  largely  used,  and 
seems  less  objectionable  than  the  others  above  named,  which 
imply  a  hafted  implement.  When  we  consider  that  our  aborig- 
ines made  the  grooved  axe  almost  as  abundantly  as  the  celt,  and 
were  easily  familiar  with  that  mode  of  attachment  to  a  handle,  it 
is  inconceivable  that  they  would  have  expended  so  much  labor 
upon  the  smoothing  and  pohshing  of  the  celt  without  allowing  a 
groove  or  at  least  an  unfinished  section  of  the  surface  for  the 
attachment  of  a  handle  if  they  intended  to  haft  it.  While  haft- 
ing  may  by  some  urgent  necessity  have  occurred  in  a  few 
instances,  it  could  not  have  been  a  general  custom,  and  a  careful 
examination  of  some  twelve  hundred  celts,  large  and  small,  in 
this  collection,  shows  but  fifteen  that  give  any  indication,  by 
groove  or  local  roughening,  of  having  been  hafted.  A  vast 
majority,  by  their  unblemished  and  unsplintered  edge,  imply  that 
they  could  oniy  have  been  used  for  soft  work,  and  when  we  con- 

,  >  The  Bualihapcd  Implements  are,  Irom  Ohio.  « ;  aeoigb,  3;   TcnnesHe,  3 ;  North  Cars- 

inncal  Co11«ctioi)/ Et.  33,  fig.  135,  imd  'Priipitive  Industry,*  p-  16a.  fig,  369, 
■ 'Ancient  Sionr  Implenienu  of  Ureal  Britain,' C'kap.  Ill.p.  w,    London,  1871. 
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sider  the  abundance  of  gannents  made  from  skins  recorded  by 
early  historians,  and  how  these  were  prepared,  and  also  the  mode 
of  excavating  canoes  from  tree-trunks  by  successive  burnings 
and  chiselling  of  the  charred  wood,  both  of  these  extensive 
industries  implying  hand-use,  it  seems  but  reasonable  to  adopt  a 
designation  as  little  confusing,  as  regards  suggesting  any  other 
mode  of  use,  as  the  one  here  given  to  this  implement. 

The  class  termed  Flesher  is  an  implement  resembling  in  some 
respects  the  celt,  and  most  generally  so  called,  but  it  is  plano- 
convex in  structure,  and  that  form  appears  most  suitable  for 
flaying  or  skinning  animals,  from  which  it  has  been  termed 
'  Skinner  '  and  also  '  Bark-peeler,'  which  purpose  it  also  answers. 
The  lower  surface  is  flat,  slightly  curving  upwards  as  it  approaches 
the  edge  where  it  meets  the  upper  and  convex  surface.  There 
are  thirty-flve  specimens  of  this  implement. 

Gouges  and  Adzes  are  terms  well  understood,  and  these  imple- 
ments appear  to  have  been  used  by  the  Indian  in  the  same  way 
as  our  metal  tools  of  the  same  name  at  the  present  day,  while 
they  possess  those  familiar  shapes.  The  Gouges  in  some  cases 
indicate,  by  knobs  upon  the  back,  that  they  were  to  be  hafted, 
and  the  Adzes,  also  knobbed,  have  occasionally  a  gouge-like, 
cutting  edge. 

The  term  Chisel  is  applied  to  bars  of  stone,  long  and  slender, 
both  square  and  round,  tapering  at  one  or  both  ends  to  a  sharp 
cutting  edge.  They  are  subdivided  into  'Square,' '  Round,"  and 
'  Flat,"  this  last  representing  very  thin  elongated  celts,  which  must 
have  subserved  such  a  purpose. 

The  Grooved  Axe  is  one  of  the  common  well-known  Indian 
implements  which  needs  no  description.  Although  a  few  speci- 
mens have  been  found  in  Europe,  they  are  there  so  exceedingly 
rare  that  they  may  be  considered  peculiar  to  the  continent  of 
America.  In  this  collection  there  are  419  objects  of  this  kind, 
varying  from  14,  inches  in  length  and  of  17  pounds  weight,  to 
the  size  of  a  child's  toy  only  i  %  inches  long,  probably  merely 
ornamental.  They  are  generally  finely  made,  though  those  from 
New  England  are  mostly  of  rude  form  and  extremely  flat  and 
broad.  The  groove  at  times  entirely  encircles  the  blade,  but 
frequently  is  wanting  upon  the  edge  next  the  handle,  where  the 
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surface  is  left  flat,  or  slightly  concave,  presumably  to  permit  the 
insertion  of  a  wedge  and  thus  tighten  the  withes  when  slackened 
by  continuous  use. 

The  Grooved  Maul  is  often  simply  a  grooved  axe  deprived  of 
its  cutting  edge  by  fracture  or  grinding.  The  larger  ones  are 
frequently  natural  pebbles  or  boulders,  grooved  about  the  middle 
for  hafting.  They  answered  the  purpose  of  our  sledge  hammer 
when  of  considerable  size  and  weight.  The  smaller  sizes  no 
doubt  were  hafted  and  covered  with  skin,  leaving  only  one  strik- 
ing face  exposed,  and  thus  answered  for  a  weapon  in  war,  or  the 
chase  of  the  larger  wild  animals. 

Hammer  Stones  are  almost  universally  oval  or  disc  shaped 
pebbles,  of  small  size  with  slight  depressions  in  the  centre  of 
each  side  for  the  better  grasp  of  thumb  and  finger.  The  bruised 
edges  indicate  their  mode  of  use. 

Anvils  and  Cupped  Stones  comprise  a  series  of  stone  blocks, 
generally  boulders,  which  have  upon  their  surface  one  or  more 
depressions  about  an  inch  in  breadth  and  depth,  supposed  to  be 
for  breaking  walnuts  or  for  grinding  paints  or  for  sockets  for 
reed  drills.  A  generally  bruised  surface  indicates  their  occasional 
use  as  'Anvils.'  They  have  been  styled  '  Nut  Stones,'  '  Spindle 
Rests '  and  '  Paint  Cups,'  suggested  by  these  possible  uses. 

Pestles  are  rounded  bars  of  stone  used  in  mortars  of  stone  or 
wood  for  crushing  grain.  They  are  frequently  carefully  made, 
tapering  toward  the  handle  end,  which  terminates  in  a  knob. 
Their  length  in  this  collection  varies  from  two  to  thirty-three 
inches,  the  smaller  ones  being  frequently  natural  pebbles  of  suit- 
able form.  This  elongated  bar  seems  to  have  been  peculiar  to 
the  Northern  Atlantic  States.  West  of  the  Alleghanies  and  to 
the  Rocky  Mountains  the  Pestle  was  from  four  to  eight  inches  in 
length,  and  expanded  to  a  much  broader  and  flat  base  in  which 
appears  a  small  central  depression.  Beyond  the  Rockies  to  the 
Pacific  Coast,  the  Pestle  is  generally  from  eighteen  inches  to  two 
feet  in  length,  capped  with  a  well-carved  knob,  and  gradually 
enlarging  thence  to  the  other  extremity.  The  three  subdivisions 
of  this  class  are  therefore  '  Round  Bar,'  '  Bell-shaped '  and 
'  Knobbed,'  representing  these  several  forms. 

Mortars  are  either  rude  or  dressed  masses  of  stone,  more  or 
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less  depressed  upon  one  surface  foi  receiving  grain  or  other 
material  designed  to  be  crushed. 

Picks  and  Hoes  comprise  an  extensive  series  of  agricultural 
implements  of  chipped  chert,  largely  from  the  Mississippi  Valley. 
They  are  long,  narrow,  and  rather  thick  blades,  from  three  to 
eight  inches  in  length  and  one  to  four  in  breadth,  sometimes  with 
parallel  sides  and  rounded  at  the  ends,  and  on  all  sides  trimmed 
down  to  a  rude  edge,  or  again  wide  at  one  end  which  is  slightly 
pointed,  and  diminishing  gradually  toward  the  Other.  One  end 
generally  shows  the  brilliant  polish  effected  by  long  use  in  a  soft 
soil.  The  term  '  Picks '  is  applied  to  the  narrow  implements  of 
this  class,  presuming  they  have  not  been  used  so  much  for  lifting 
or  removing  soil  as  for  making  holes  to  receive  seed.  The  '  Hoes ' 
indicate  by  the  breadth  of  blade  their  probable  use  as  named, 
while  a  subdivision  is  that  of  '  Notched  Hoes,'  which  are  blades 
of  thin  chert  nearly  circular  in  shape,  on  one  extremity  of  which 
are  two  deep  notches  affording  hold  for  a  withe  or  cord,  by  which 
a  handle  may  be  attached  against  the  face  of  the  implement,  much 
resembling  hoes  in  present  use.  These  notched  hoes  are  ex- 
tremely rare,  and,  so  far  as  known,  are  only  found  in  southern 
Illinois,  eastern  Missouri  and  west  Kentucky.  In  this  collection 
are  thirteen  specimens,  varying  from  four  to  seven  and  a  half 
inches  in  greatest  diameter.  They  are  of  brown  chert,  and  the 
polish  of  the  lower  edge  indicates  a  prolonged  use. 

Much  larger  implements,  used  much  in  the  same  way  are  clasijcd 
as  Spades.  These  are  generally  long,  oval  shaped  slabs  of  chert, 
flat  on  one  surface  and  convex  on  the  other,  ranging  from  a  length 
of  eight  inches  and  a  breadth  of  four,  to  that  of  fifteen  and  a 
breadth  of  five.  There  are  other  exceptional  forms,  principally 
fan  shaped,  and  all  indicate  a  considerable  use  by  a  brilliant  polish 
upon  the  edge.  Though  it  is  possible  to  use  them  as  hand  imple- 
ments for  one  or  both  hands,  it  is  not  unlikely  that  they  may  have 
been  fitted  to  a  handle  and  used  as  our  shovel  of  the  present  day. 

Tlie  term  Discoidals  was  found  by  the  writer  in  general  use, 
and  as  it  simply  identified  a  shape  without  implying  a  use  possibly 
questionable,  it  seemed  proper  to  adopt  it.  Objects  having  the 
character  of  discs  vary  so  greatly  in  size  that  it  seemed  more 
convenient  to  make  a  division  into  two  classes,  one  of '  Uiscoidals,' 
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embracing  those  having  a  diameter  of  three  inches  and  over,  and 
one  of  '  Small  Discs '  and  '  Spindle  Whorls  '  including  those  of  a 
less  diameter.  The  class  of  Discoidals  therefore  includes  the 
objects  commonly  known  as '  Cbungkee  Stones,'  and  the  probabili- 
ties are  that  most  all  so  classed  in  this  collection — while  possibly 
having  in  some  cases  had  a  secondary  use  as  mortars — were 
designed  for  use  in  the  game  of  Chungkee  or  its  like.  A  Olscoidal 
is  a  circular  wheel  or  disc  of  stone  from  three  to  eight  inches  in 
diameter,  and  from  one  to  one  and  a  half  inches  in  extreme  or 
marginal  thickness.  The  specimens  are  of  various  kinds  of  stone, 
frequently  of  white  or  yellow  ({uartz,  and  are  of  remarkable  beauty 
of  finish.  The  subdivisions  are,  the  'Convex,'  the  sides  of  which 
are  slightly  convex ;  the  '  Concave,'  deeply  hollowed  on  both 
sides;  'Concave  Pitted,' having  in  the  centre  of  each  concavity 
a  slight  depression,  which  is  sometimes  placed  upon  an  elevated 
point  in  the  centre  of  the  hollow ;  '  Concave  Pierced,'  where  the 
centre  is  perforated  ;  '  Bevelled  Edge,'  discs  with  plane  surfaces, 
and  edge  slightly  bevelled,  as  described  by  Le  Page  dij  Pratz'  in 
referring  to  the  game  as  played  in  Louisiana.  All  the  specimens 
in  this  subdivision,  seventeen  in  number,  come  from  States  south 
of  Virginia  and  Kentucky.  The  surfaces  are  not  pitted.  The 
'Cheese  Form  '  is  the  last  subdivision,  and  seems  so  unsuitable 
for  use  in  the  game  of  Chungkee,  or  perhaps  any  game  whatever, 
that  it  might  be  considered  as  a  distinct  class.  These  objects  are 
cylindrical  forms  of  stone,  equal  in  height  and  width,  ranging 
from  three  by  three  inches  to  six  by  six,  and  slightly  convex  on 
the  ends.  Of  the  fourteen  specimens  in  this  collection'  several 
show  traces  of  exposure  to  fire,  and  this  with  their  suitability  for 
such  a  purpose,  suggests  the  possibility  of  their  use  as  pot-rests. 
Smail  Discs  include  all  disc-shaped  objects  less  than  three 
inches  in  diameter.  They  comprise  as  subdivisions,  '  Bevelled  ' 
(sometimes  called  '  Bung-shaped')  discs,  having  a  bevelled  edge, 
shading  gently  into  the  lower  surface,  which  is  slightly  convex, 
while  the  upper  surface  is  flat  and  comes  sharply  to  the  upper  side 
of  the  bevelled  edge.  They  resemble  the  bung  of  a  large  cask. 
They  are  quite  abundant  in  western  North  Carolina  and  eastern 
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Tennessee,  and  may  fairly  be  presumed  to  have  been  mullers  or 
crushers  of  some  sort.  Another  subdivision  of  this  class  is  that 
of  'Spindle  Whorls.'  These  are  flat  or  slightly  concave  discs 
perforated  through  the  centre.  White  this  fact  would  imply  most 
naturally  such  a  use,  it  is  possible  thai  several  of  them  may  have 
been  buttons  for  games.  Certain  marks  on  several  would  seem  to 
indicate  a  value  as  objects  for  play.  While  a  large  majority  are 
of  stone,  others  are  of  earthenware  chipped  into  shape.  Another 
subdivision  is  that  of  'Simple  Discs,'  imperforate,  with  flat  or 
convex,  or  concave  surfaces.  Most  of  these  were  probably  used 
for  games,  and  those  with  concave  surface  possibly  as  paint  cups. 
They  range  from  one-half  inch  to  two  inches  in  diameter. 

Passing  by  several  classes  whose  titles  do  not  require  elucida- 
tion, we  have  that  of  Club  Stones,  of  which  there  are  17  of  stone, 
and  21  of  iron  ore.  These  are  egg-shaped  objects  with  the  small 
end  flattened  or  hollowed  for  attachment  to  a  stalT  or  handle  by 
a  casing  of  skin.  Eighteen  of  those  of  hematite  or  other  iron  ore 
are  strongly  magnetic,  and  would  almost  suggest  an  Indian's 
knowledge  of  this  property,  though  their  great  weight  in  small 
compass  was  probably  the  reason  of  their  selection.  They  are 
remarkably  symmetrical  in  shape,  notwithstanding  the  labor  re- 
quired to  work  such  obdurate  material. 

The  class  designated  Tubes  and  Perforated  Stones  includes  a 
large  variety  of  implements  or  ornaments,  tubular  in  shape,  and 
destitute  of  the  flanges  or  wings  which  would  bring  them  within 
the  class  of  Banner  Stones.  Of  the  subdivisions  the  '  Hour  Glass' 
is  a  well-known  pattern,  resembling  two  slender  cones  united  at 
their  apices,  encircled  there  externally  by  one  (^r  two  raised 
bands,  and  excavated  throughout  in  corresponding  shape.  Of 
these  there  are  seven  specimens.  The  'Cylindrical' subdivision 
includes  all  round  perforated  rods,  sometimes  of  slightly  expand- 
ing diameter  towards  one  end,  from  two  to  twelve  inches  in 
length,  and  frequently  highly  polished.  The  'Flat  Base'  is 
another  subdivision,  having  one  side  slightly  flattened  and  resem- 
bling large  beads.  These  are  generally  of  stratified  slate,  and  are 
finished  with  great  care  and  delicacy. 

Pipes  constitute  a  very  extensive  class  in  this  collection,  num- 
bering in  all  some  375  specimens.     Every  collector  will  appreciate 


^yGoo'^lc 


1896.]  Douglas 


the  difficulty  of  detennining,  with  any  approach  to  accuracy,  the 
age  of  such  objects.  Before  and  since  the  advent  of  the  European, 
the  fabrication  of  pipes  has  been  a  continuous  industry,  and  while 
Indian  tribes  exist,  cannot  be  expected  to  cease.  Pipes  made  by 
the  white  man  for  puq>oses  of  trade,  and  on  patterns  that  suit  the 
barbaric  taste  of  the  Indian,  also  intrude  and  intermingle  with 
those  of  native  handiwork.  This  is  not  so  likely  to  be  the  case 
with  pipes  made  of  the  harder  stones  as  with  those  made  of 
steatite  or  earth  or  clay  ;  but  the  Indian  artisan  of  the  Post- 
Columbian  period  has  gained  expertness  from  contact  with  the 
skill  of  the  European  and  familiarity  with  his  tools,  and  emulates 
him  in  the  grace  and  elegance  of  his  productions.  So  it  follows 
that  specimens  of  fine  work  may  be  the  product  of  the  enlightened 
Indian  of  the  last  three  centuries,  and  thus  the  question  of  pre- 
historic origin  will  need  to  be  determined  by  the  facts  regarding 
the  provenance  of  the  specimens  under  consideration.  To  obtain 
this  information  is  extremely  difficult  and  often  impossible,  as 
every  collector  knows.  Specimens  have  often  passed  through 
many  channels,  from  the  finder  to  the  collector,  and  from  one 
cabinet  to  another,  until  their  pedigree  has  been  lost.  Most  of 
the  pipes  in  this  collection,  however,  have  a  well -established 
record,  from  which  their  Pre-  or  Post -Columbian  origin  may  be 
argued.  Among  the  latter  are  a  few  clay  pipes  of  English  and 
Dutch  make,  having  manufacturers'  marks,  and  taken  from  Indian 
graves  in  New  York  and  Pennsylvania,  which  have  a  value  in 
detennining  the  date  of  an  interment.  The  subdivisions  of  this 
class  are  as  follows  : 
Human  Sculplure. . .  Pipes  bearing  human  head,  face  or  form. . .  .30  specimens. 

Bird  Sculpture Pipes  bearing  bird's  head  or  figure 23  " 

Animal  Sculpture. .  .Pipes  representing  animals  or  reptiles  in 

whole  or  part 39         " 

Platfonn  Pipes Bowls  set  on  broad  lliin  plates,  pierced 

(or  stem la  " 

Shield  Pipes Bowls  with  shield  to  be  pressed  to  lips 

without  Stem 6  " 

Tubular  Pipes Bowls  and  stems  in  same  plane  or  direction.  .31 

Trumpet  Shape Bowls  flaring  and  long  tapering  stem 13  " 

Solid  Bowl Bowls  with  aperture  in  same  for  stem 46  " 

Double  Bowl Two  bowls  on  one  shaft  or  stem 3  " 

Double  Stem Bowl  with  two  or  more  stems 4  " 

Right  Angle Bowl  at  right  angle  to  stem 103  " 

Obtuse  Angle Bowl  at  obtuse  angle  to  stem 39         " 

Foreign British  and  Dutch  pipes  found  in  Indian 

graves 13  " 

Unclassified  and  fragmentary  bowls  and  stems 24  " 
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These  subdivisions  were  adopted  some  years  since  at  the  sugges- 
tion of  a  friend  who  had  made  a  special  study  of  pipes,  and  con- 
tributed largely  and  learnedly  to  our  literature  on  the  subject. 
As  will  be  seen,  some  prominent  characteristic  has  given  the  name 
to  each  subdivision,  and,  when  these  are  wanting,  the  'Tnbular' 
or  '  Right  Angle,'  or  '  Obtuse  Angle,'  include  the  remainder  only, 
notwithstanding  the  fact  that  the  first  four  divisions  may  comprise 
right  or  obtuse  angle  or  tubular  pipes.  In  the  absence  of  any 
other  known  subdivision  applicable  to  a  class  so  numerous,  and 
of  such  infinite  variety  in  type,  this  system  of  subdivision  has 
been  retained,  although  perhaps  not  as  satisfactory  as  could  be 
desired. 

The  class  of  Whetstones  includes  all  stone  objects,  large  or 
small,  whose  form  or  surface  gives  indication  of  having  been  used 
for  grinding,  sharpening,  or  smoothing  implements  of  stone  or 
wood,  and  is  subdivided  into  'Hones'  and  'Arrow-smoothers,' 
the  latter  having  the  surface  furrowed,  presumably  for  that 
purpose. 

Polishers  is  the  title  given  to  a  large  number  of  stone  objects 
probably  used  for  polishing  or  rubbing  skins  or  burnishing  pot- 
tery. They  are  subdivided  as  to  form  into 'Square,' '  Oblong,' 
'Conical,'  and  'Natural  Pebbles.'  The  latter  necessarily  must 
give  some  evidence  of  having  been  so  used.  They  are  generally 
carefully  and  symmetrically  finished,  and  of  the  finer-grained 
stone. 

PendaMs,  Plummets  and  Sinkers.  This  is  a  conglomerate 
class,  including  a  great  variety  of  objects,  ornamental  or  useful, 
evidently  susceptible  of  suspension.  They  are  made  of  stone,  of 
hematite  and  shell,  and  exhibit  every  kind  of  finish,  from  the 
finest  and  most  symmetrical  carving  and  shaping,  to  the  rudest 
sort  of  adaptation  by  grooving  a  flake  or  pebble.  The  subdivi- 
sions of  this  class  are 'Pendants' and 'Sinkers.'  The  former  is 
used  in  a  restricted  sense,  and  implies  a  use  as  an  ornament  for 
the  person.  It  is  a  round  or  cylindrical  or  pear-shaped  bar,  fur- 
nished with  a  groove  or  perforation  at  one  end  for  suspension. 
It  is  sometimes  banded  with  one  or  two  rings  in  relief  at  one  or 
both  ends.  So  many  ornamental  objects  of  Indian  make  are 
pendant  upon  the  person,  though  ranking  as  Gorgets,  or  in  other 
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classes  according  to  their  characteristics,  that  the  term  Pendant, 
as  here  used,  is  restricted  to  such  objects  as  comply  with  the 
above  description.  The  other  subdivision,  that  of  '  Net-Sinkers,' 
includes  a  large  assortment  of  stone  and  shell  pear-shaped 
objects,  grooved  or  perforated  at  one  end,  mostly  obtained  from 
the  surface  of  Klorida  shell-mounds  ;  also  stone  masses  of  oblong 
or  spherical  form  or  egg-shape,  encircled  with  a  groove  or  pierced 
at  the  head,  all  of  which  possibly  have  been  sinkers  for  nets  in 
fishing,  and  forcibly  suggest  that  use. 

Natural  Pebbles  and  Balls  include  a  large  number  of  symmet- 
rically-shaped pebbles,  found  in  Indian  mounds,  and  serving  the 
purpose  of  games  of  some  sort,  or  valued  for  their  form,  with 
possibly  a  superstitious  veneration, 

Paint-cups  are  a  series  of  very  small  cups  or  mortars,  supposed 
to  have  been  so  used,  made  both  of  stone  and  earthenware. 

Limonites  are  pebbles  of  this  well-known  mineral,  selected 
apparently  for  their  beauty  of  form.  Many  of  them  might  have 
been  used  as  paint  cups,  though  generally  too  small  to  have  been 
of  service  in  that  way.  These  have  been  gathered  from  mounds, 
as  has  also  the  class  of  Mound  Relics,  etc.,  which  covers  a  mass  of 
indiscriminate  material,  including  fossils  and  concretions  of  ore 
and  stone. 

The  following  classes.  Beads  of  Bone,  Stone,  Shell,  Glass,  suffi- 
ciently explain  themselves.  It  should  be  observed  that  the 
numbers  In  the  Table  do  not  always  indicate  the  number  of  the 
beads,  which  would  otherwise  amount  to  several  thousands.  Of 
the  larger  beads  it  occasionally  expresses  the  number,  but  those 
from  Florida  mounds  as  often  in  compact  masses  incapable  of 
separation,  and  with  a  vast  quantity  from  Central  New  York,  are 
only  numbered  by  lots  or  parcels,  and  the  same  may  be  said  of  the 
strings  of  Wampum.  In  this  case,  as  well  as  in  those  cases  which 
have  been  previously  excepted  (Celts,  Grooved  Axes,  Arrow  and 
Spear-points),  the  Table  affords  no  opportunity  of  estimating  the 
relative  prevalence  of  these  objects. 

The  class  of  Arrow  Heads  is  exceedingly  numerous  and  of 
great  variety  of  form.  The  name  is  given  to  all  such  objects  as 
do  not  exceed  two  and  a  half  inches  in  length.  The  subdivisions 
of  this  class  are,  '  Tiny,'  being  less   than  one  inch  in  length  ; 
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'Small,'  from  one  to  one  and  a  half  inches  in  length  ;  '  Medium,' 
one  and  a  half  to  two  inches  ;  '  Large,'  from  two  to  two  and  a 
half  inches.  On  the  shelves  these  subdivisions  are  again  arranged 
according  to  pattern,  viz.  ;  'Triangular,' '  Lozenge-shape,'  etc. 

Spear  Heads  includes  all  spear-shaped  objects  exceeding  two 
and  a  half  inches  in  length.  The  subdivisions  are  :  '  Small,' 
from  two  and  a  half  to  three  inches  ;  '  Medium,'  from  three  to 
four  inches,  and  '  Large,'  over  four  inches  in  length.  These 
subdivisions  are  again  arranged  as  to  pattern,  as  in  the  case  of 
Arrow  Heads,  such  as,  'with  or  without  Tangs,'  'Barbed  and 
Unbarbed,' '  Ix)zenge-shape,' '  Triangular,'  etc.  It  must  be  borne 
in  mind  that  the  names  'Arrow  '  and  '  Spear  '  are  applied  to  these 
objects  from  the  white  man's  point  of  view  rather  than  from  that 
of  the  Indian.  Many  of  the  large  Arrow  Points  were  used  as 
knives,  scrapers  and  perforators,  while  the  Spear  Points,  with  very 
rare  exception,  must  have  been  used  as  knives,  considering  the 
fact  that  Javelins  or  Lances  were  almost  entirety  unknown 
among  the  savages  at  the  time  of  the  advent  of  the  European ; 
and  it  may  also  be  observed  that  probably  these  chipped  imple- 
ments were  turned  out  from  the  Indian  workshop  notched  or 
tanged  and  ready  for  conversion  into  any  state  which  the  pos- 
sessor or  purchaser  might  desire ;  that  in  fact  these  appendages 
constituted  their  normal  condition,  without  regard  to  the  use  to 
which  he  might  desire  to  apply  them.  The  name  '  Spear  Point ' 
has,  however,  become  so  universal  for  chipped  implements  appar- 
ently adapted  to  that  use,  that  it  does  not  seem  desirable  nor 
indeed  possible  to  displace  it  by  any  other  appellation.  Several 
specimens  of  this  class  reach  twelve  inches  in  length,  and  one 
measures  fifteen  and  a  half  inches. 

Drills  or  Reamers  are  a  class  of  flint  or  chert  chipped  imple- 
ments designed  to  perforate  any  material  by  turning  or  punching. 
They  number  327  in  this  collection,  and  in  many  cases  retain  the 
tang  and  barb  belonging  to  the  spear  and  arrow  head  from  which 
they  have  frequently  been  fashioned.  The  subdivisions  include 
the  '  Double-end,'  viz.  :  long  and  slender  bars  finished  with  the 
greatest  care  and  pointed  at  both  ends.  '  Needle-point,' a  beau- 
tiful and  delicate  point  one-quarter  of  an  inch  in  length  upon 
the  apex  of  an  arrow-point,  designed  no  doubt  for  fine  thread- 
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work  upon  moccasins  or  belts.  Six  of  these  latter  objects  in  this 
collection  are  probably  unique.  '  Pipe  Drills,'  long,  flat  bars, 
gradually  broadening  from  point  to  butt,  slightly  concave  on  the 
sides,  suitable  for  boring  the  stems  of  the  massive  stone  calumets. 
One  of  this  kind  may  be  considered  as  unique,  since  the  butt  is 
furnished  with  a  semi- elliptical  blade  with  symmetrically  rounded 
edge,  suitable  in  shape  to  finish  off  the  hollow  of  the  pipe~bowl 
after  being  rudely  excavated. 

Scrapeis  is  a  class  of  small  chipped  flint  or  chert  implements, 
no  doubt  used  as  the  name  implies.  They  are  generally  thin 
blades  or  discs  worked  to  a  sharp  edge,  and  frequently  show  the 
notches  peculiar  to  arrow  and  spear  points,  not  for  the  purpose  of 
bafting,  but  from  being  shaped  from  the  normal  forms  before 
mentioned,  or  from  arrow  or  spear  points  injured  by  fracture. 
These  latter  are  subdivided  as  '  Notched  ';  the  circular  as  '  Disc'; 
while  others,  with  length  exceeding  breadth,  and  chisel-ends,  are 
named  'Elongated.'  These  implements  were  indispensable 
adjuncts  to  the  Indian  artisan's  stock  of  tools,  and  are  exceed- 
ingly abundant,  this  collection  including  more  than  a  thousand 
specimens. 

Ornameuts  of  Stone  and  of  Bone  are  classes  presenting  such 
varieties  of  pattern  as  to  be  incapable  of  subdivision.  They 
are  mostly  pendant  in  character,  and  very  finely  and  delicately 
finished  in  attractive  material. 

Ornaments  of  Shell  are  of  a  like  variety,  and  have  a  partial 
subdivision  of  '  Hair  Pins  '  and  of  '  Engraved  Discs.' 

Recurring  again  to  chipped  implements,  we  have  (he  class 
termed  Knives,  comprising  all  implements  of  stone  which  have 
generally  been  so  named  from  the  likelihood  of  their  having 
served  the  Indian  in  that  capacity.  The  subdivisions  are; 
'  Ovate '  or  elliptical, '  Leaf-shaped,'  long,  narrow  and  pointed  at 
both  ends,  and  sides  convex;  'Spear-shaped,'  having  parallel 
sides  but  one  end  pointed,  the  other  square  or  slightly  concave  ; 
and  '  Semilunar,'  a  half-moon  in  shape,  not  chipped  but  rubbed 
smooth,  and  furnished  occasionally  with  a  ridge  or  rim  along  the 
upper  margin  for  the  better  grasp  of  the  hand.  All  the  blades  of 
this  class  are  chipped  down  to  extreme  thinness,  and  the  '  leaf - 
shaped,'  in  several  specimens,  exceed  six   inches  in  length    by 
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Ihree  in  breadth,  one  specimen  being  eleven  Inches  by  three  in 
dimensions.  This  implement  was  quite  as  indispensable  in  the 
Indian  life  as  the  scraper,  and  the  number  in  this  collection  is 
therefore  very  l.irge,  being  nearly  five  hundred. 

Flake  Knives  are  unworked  flint  or  chert  or  obsidian  flakes,  as 
struck  from  a  core,  and  serving  such  a  purpose.  Excepting  in 
States  where  obsidian  is  abundant,  they  are  a  somewhat  rare 
object  on  this  continent. 

Fliikers,  or  flaking  tools,  is  the  name  given  to  short,  thick  rods 
of  chipped  flint  or  chert,  presumably  used  in  the  process  of  chip- 
ping other  flint  implements.  This  term  is  applied  by  Sir  John 
Evans  (p.  369  of  'Ancient  Stone  Implements  of  Great  Britain  ') 
to  similar  objects  which  he  conceives  to  have  been  so  used.  They 
are  about  the  size  of  a  finger,  are  not  cores,  but  have  been 
chipped  into  shape  with  care  and  precision.  In  length  they  vary 
from  two  to  four  inches,  and,  so  far  as  this  collection  is  con- 
cerned, appear  only  in  Missouri. 

Cores  and  Nuclei  are  the  blocks  of  chert,  flint  or  obsidian  from 
which,  as  their  surface  indicates,  flakes  have  been  struck.  When 
of  chert  or  flint  they  appear  here  only  from  Missouri,  and  when 
of  obsidian  mostly  from  Mexico  and  Central  America.  Their 
scarcity  in  the  United  States  may  be  attributed  to  the  collector 
possibly  regarding  them  as  worthless,  but  they  are  very  rare  in 
collections  generally. 

Bunts'  is  a  term  applied  to  flints  shaped  into  convenient  forms 
for  storage  or  transportation,  but  as  yet  unformed  as  finished 
implements.  The  name  has  been  used  more  than  fifteen  years, 
and  comes  to  this  collection  from  the  previous  owner  of  objects 
from  Missouri  which  the  writer  secured  by  purchase  more  than 
ten  years  since.  It  served  to  particularize  a  series  of  flint  blocks 
worked  into  merchantable  shapes,  to  which  no  specific  name  had 
been  given,  and,  though  of  itself  not  suggesting  any  characteristic 

1  Mr.  John  p.  lono.  of  KiyUs'ille,  Minwuri.  adapted  (his  word  '  BunC  abaiit  twenty  yon 

H^'  rcUin«l^irih°<:''uire'w>H  uyrnployfd  byMr.  Juno.  In  1878  i(  -u  uied  by  i>r.  H^l^ 
miD  ('Am.  Anlujuarian,'  Vol.  I,p.  jg)  u  aiynonyin  tot  the  bluni  Aitdw  Head,  and  recenlly 
in  a  IlkEKiue,  by  ihe  writer  on 'Stone  An'  in  ihe  'Thirteenth  Annual  Report  of  Ihe  Bureau 
of  Ethnology,' ifoi-flj.  p.  iM.  Ii  doe.  not  appear  Madkiionary  word  in  iny  archieological 
■wnK.  direct  or  implied,  and  \a  Mlec1i<.n  seems  10  be  purely  arbitrary.     It  would  be  inteinlii« 

[i'on,"Md"ii-heiher'S?r.°Jonei°huDOIapriorrUi™  10  the  uk  of  the  term  ■  Buni^ihe  kSm 
hen  employed,  which  certainly  lupplies  a  long-needed  warn  in  our  uonienclalure  uf  Indian 
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01  quality  of  these  objects,  was  yet  so  comparatively  an  unused 
word  as  to  permit  it  to  be  adopted  here,  without  conflict  with  any 
meaning  otherwise  likely  to  be  confusing.  I'he  name  has  only 
been  here  applied  to  the  Missouri  specimens,  other  objects  of  the 
same  class  having  been  previously  included  among  '  Implements 
of  Stone.' 

Shrli  Calabashes  are,  as  the  name  implies,  drinking  vessels  made 
from  the  large  conch,  by  cutting  out  the  columella,  and  trimming 
the  edge  to  suit.     They  are  from  Florida  sand  mounds. 

Ornaments  of.  Gold  and  its  Alloys  include  a  large  series  of  those 
objects,  exhumed  from  Huacas,  in  South  America,  and  a  single 
one  from  the  jteninsula  of  Florida.  They  are  massive  nose  and 
ear  labrets,  figures  of  gods,  necklaces  and  rings,  beads,  hair  pins 
of  gold,  mote  or  less  pure,  and  number  155  specimens. 

Bronze  Ornaments  and  Implements  are  objects  in  that  material 
from  Mexico  and  Peru. 

Quippus  and  Cloth  are  from  Peru. 

The  title  Flageolets  and  Whistles  comprises  four  of  the  former 
(from  Mexico),  and  five  of  the  latter  from  a  Missouri  mound. 
These  whistles,  made  from  limonites  of  pear  shape,  from  which 
the  clay  core  has  been  extracted,  and  the  orifice  trimmed  to  a 
sharp  edge  and  perforated  for  suspension,  are  believed  to  be 
unique. 

The  next  series  is  that  of  Aztec  Stamps  and  Seals,  of  which 
there  are  51  specimens,  all  from  the  valley  of  Mexico.  They 
represent  designs  and  patterns  of  great  beauty,  as  well  as  figures 
of  gods  and  animals,  and  are  supposed  to  have  been  used  for 
decorating  the  person  in  colors  for  public  festivilies. 

Copper  objects  includes  a  moderate  display  of  objects  in  that 
metal  beaten  into  shape,  and  occasionally  ornamented  with  raised 
figures.  These  objects  have  been  subdivided  into  classes  corre- 
sponding with  those  in  stone,  which  they  resemble.  They  are 
principally  from  Ohio. 

The  collection  now  under  consideration  closes  with  a  most 
extensive  and  varied  series  of  objects  in  Hematite  and  other  Iron 
Ores,  They  number  in  all  about  eleven  hundred  specimens,  of 
which  about  1050  are  in  red  hematite,  and  the  balance  in  the 
brown  hematite  and  other  ores  of  iron.     This  is  believed  to  be 
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the  largest  single  collection  of  hematite  objects  in  the  country, 
and  shows  conclusively  the  appreciation  of  the  Indian  for  beauty 
of  form  and  symmetry  in  proportion,  and  that  he  spared  no  labor 
in  expressing  this  feeling  in  the  hardest  and  most  obdurate  mate- 
rial. These  specimens  appear  to  radiate  from  three  great  centres, 
viz. :  West  Virginia,  southeastern  Ohio,  and  central  Missouri, 
and  thence  extend  in  diminishing  frequency  into  the  adjacent 
States.  The  subdivisions  are,  the  natural  nodules  or 'Mineral 
Lumps,'  the  '  Paint  Lumps,'  whose  surfaces  show  evidences  of 
rubbing  to  obtain  the  paint  so  common  among  the  tribes  from 
Florida  to  the  north  and  west;  'Balls  and  Hammer  Stones,' 
shapes  worked  from  the  most  obdurate  ore;  'Grooved  Axes,' 
from  an  ounce  to  eight  pounds  in  weight,  the  largest  being  exquis- 
itely polished  ;  '  Celts  and  Cutlers,'  from  half  an  inch  to  seven 
inches  in  length;  'Grooved  Plummets  and  Sinkers';  a  large 
number  of  '  Burnishers '  of  very  varied  shapes,  and  '  Pear-shaped 
Pendants,'  finely  proportioned,  which  may  have  been  ornaments 
and  yet  possibly  weights  for  weaving. 

A  few  words  upon  the  arrangement  of  this  collection  seem  to 
be  called  for  before  concluding  this  article. 

The  purpose  of  the  writer  has  been  so  to  arrange  the  various 
specimens  of  presumably  prehistoric  Indian  work  as  would  enable 
the  student  of  American  Archeology  to  determine  with  the  least 
labor  to  what  class  and  subdivision  of  that  class  any  object  in  his 
possession  properly  belonged,andbycomparativestudyof  the  speci- 
mens in  that  class,  to  decide  how  they  were  used.  For  general 
anthropological  purposes,  a  geographical  arrangement  seems  to  be 
most  desirable  and  should  by  no  means  be  disregarded.  But  in 
the  study  of  special  classes,  the  latter  mode  of  arrangement 
presents  the  difficulty  of  accurately  comparing  characteristics 
when  the  specimens  are  scattered  in  small  parcels  through  num- 
berless cases  in  an  extensive  museum,  and  mingled  with  vast 
quantities  of  miscellaneous  matter  to  which  they  have  no  sort  of 
affinity,  and  which  distract  and  confuse  the  observer.  It  seemed 
therefore  desirable,  that  at  least  one  collection  should,  in  a  circle 
of  great  educational  centres,  be  arranged  in  this  manner,  and 
serve  as  a  standard  for  all  questions  of  classification  throughout 
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that  circle.  These  centres  might  be  New  York,  for  New  England 
and  North  Middle  States  ;  Washington  for  Southern  States,  and 
Chicago  for  the  West.  It  must  be  obvious  to  all  that  the  nomen- 
clature of  Indian  Relics  is  at  present  in  a  very  confused  state. 
The  names  given  by  collectors  and  essayists  to  the  objects  they 
describe  render  it  quite  impossible,  without  a  figure,  to  conceive 
the  nature  of  those  objects.  In  the  present  collection  not  only 
are  the  classes  and  their  variations  segregated  as  described,  but  a 
fixed  nomenclature  has  been  adopted  based  on  the  best  authori- 
ties in  American  .\ichxology,  except  in  a  few  instances  where  a 
more  thorough  study  and  later  developments  have  shown  the 
older  designation  to  be  erroneous.  Hardly  anything  is  so  per- 
plexing in  the  reports  of  field  ex|)lorers  as  the  names  given  to 
objects  of  their  find,  without  a  figure  to  guide  the  reader,  nor  is 
it  more  satisfactory  to  the  student  to  read  admirably  illustrated 
essays  emanating  from  sources  of  conceded  high  authority,  where 
palpable  misnomers  are  applied  to  the  objects  figured,  and 
involve  him  in  a  sort  of  hopeless  bewilderment.'  A  point  in  our 
knowledge  of  American  Archieology  has  surely  been  reached 
when  this  matter  of  nomenclature  could  and  should  be  definitely 
settled,  and  perhaps  this  could  most  effectually  be  accomplished 
by  a  committee  appointed  at  an  annual  meeting  of  the  American 
Association  for  the  Advancement  of  Science,  selected  from  the 
Section  on  Anthropology,  who  should  consider  the  subject  and 
report  their  conclusions  at  the  next  annual  meeting  of  the 
Association. 

As  the  Association  includes  members  from  our  most  prominent 
museums  most  capable  of  determining  such  questions,  their  con- 

Annual  Rcpon  \a  the  BuRiu  of  F.thnolDxy'  (Wuhinpon.  lityS).  diipliyi  a  >aie>af  mb- 

iji  1>  not  'Boai  Shmpe'  butaUsrgci  wiih  'cipandiiiK  cenin.'  F'ia.  i}ei>  not  a  '  Gorgcl.  It 
ii  npfB«cii(ed  m  thit  coUeciion  by  kvfii  ipcclmfn«.  rscmbling  ihe  longiiudinal  baJT  or  an 
ordinary  peg-iDp,  and  iie»«r  perforated,  but  with  dt  without  a  Eiwve  at  one  or  both  endt. 
TheyaRanftonObia.Bnd  omuLd  be  urmcd  '  Fendjuiig'or'Fluninieu.'  Figi.  ijt  and  iiS 
anunqucHlDBably  '  Boal  Shaped  Implementi.'  not  ■  Banner  Sionei.'  Fig.  in  u  not  a  Banner 
Rune  nnr  ■  Reel  Shape,'  bul  a  '  Pendant.'  Fig.  140  ii  a  Banner  Sione.  ihDuih  ■<  doo  nol 
iplyirlihihedeuriptlanialheleii.  Fig.  141  b  a  Banner  Stone  of  'conical' outline  and 
'cfCKenl.'  F1b>.  149  and  t43  are  Banner  Sionei  i>f  '  Butterfly '  pattern  and  not 'creKenl.' 
.  I44ii  a  Banner StiHW,  'Reel-ehape'  and  nut'  Bulierfly.'    Fie.  14;  iipoulbly  a  'Single 


Rg.  luii  a  Banner  Stone,  'Ree 

Ann'  Buner  Stone, jiroviiled  no 

k  a  Banner  Sloue, '  Curred  Pick '  , 

Banner  Stnne.  of 'Semilunar'  pexern  and  not  a 'Boat  Shape.'    Fig.  ijo 

or  ihe'Pick' pattern.     Ftg.  14a  it  a  Banner  Stone  of  the  'Bird  Wing 


CinwIPicli'  patiein.  a'li^  Inno  lenie  'Boat  Sliapul.'     Fig.  148 
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elusions  would  carry  decided  weight  and  relieve  the  student  from 
much  that  is  at  present  annoying  confusion  and  perplexity,  to  say 
nothing  of  supplying  a  satisfactory  basis  foi  the  records  of  field 
exploration. 
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Article  XI.— THE  TEMPLE  OF  TEPOZTLAN,  MEXICO. 

By  M.  H.  Saville. 
Plates  V-[X. 

Introduction. 

This  old  temple,  called  by  the  Indians  "La  casa  del  Tepoztcco," 
has  remained  unknown  to  others  until  a  few  months  ago.'  The 
existence  of  tombs  in  this  rej^ion  is  indicated  in  the  archaeological 
map  of  the  Republic  of  Mexico,  published  by  Leopold  Batres  in 
1886,  but  no  data  is  to  be  found  bearing  upon  this  temple. 

It  is  due  to  the  enthusiasm  of  Mr.  Francisco  Rodriguez,  a 
young  civil  engineer,  and  a  native  of  Tepoztlan,  that  we  are  now 
able  to  give  a  description  of  this  most  interesting  structure. 
During  the  months  of  August  and  September  of  the  past  year, 
Mr.  Rodriguez  was  engaged  in  the  excavation  of  the  temple  with 
a  large  force  of  Indians  who  voluntarily  gave  their  services,  and 
to-day  take  great  pride  in  the  result  of  their  labor. 

Mr.  Rodriguez  read  an  account  of  his  explorations  before  the 
Congreso  de  Americanistas,  held  in  Mexico  during  the  month 
of  October,  last  autumn.'  A  r4sumi  was  published  in  a  small 
paper  recently  started  in  the  town  of  Tepoztlan,  under  the  title 
'EIGrano  de  Arena,' in  the  Hrst  number,  which  appeared  Feb. 
15,  1896.  This  paper  publishes  with  each  number  several 
columns  of  matter  in  the  Nahu.tt)  language. 

I'he  town  of  Tepoztlan  is  situated  in  the  State  of  Morelos, 
about  twelve  miles  northeast  of  Cuemavaca,  the  capital  of  the 
State.  It  is  at  the  extreme  northeastern  limit  of  the  extensive 
Valley  of  Cuemavaca,  at  the  southwestern  border  of  which 
are  situated  the  famous  ruins  of  Xochicalco.  It  may  be  easily 
reached  from  the  City  of  Mexico  by  two  routes;  the  first  being 
by  the  Mexican,  Cuemavaca  and  Pacific  Railroad,  which  now  ter- 
minates at  Tres  Marias,  but  will  in  the  near  future  be  extended  to 
At  the  present  lime  a  lumbering  stage-coach  is  used 
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to  traverse  the  distance.  At  Cuernavaca  it  is  necessary  to  take 
mules  for  a  rough  ride  of  about  twelve  miles  to  Tepoztlan. 

The  other  route  is  by  the  Interoceanic  Railroad  to  Yautepec,  a 
most  picturesque  ride,  passing  in  close  proximity  to  the  base  of 
Popocatepetl,  and  winding  through  the  fertile  valley  of  Cuautta. 
From  Vautepec  mules  are  taken  for  an  ascending  ride  of  ten  or 
twelve  mites  to  Tepoztlan. 

By  the  first  route  the  journey  is  through  the  Cuernavaca 
Valley ;  by  the  second,  through  the  Cuautia  Valley.  Tepoztlan 
being  located  on  elevated  ground  between  rugged  cliffs  which 
divide  the  two  valleys,  commands  a  view  of  both,  a  most  strategic 
site  for  a  town,  and  easily  defended  from  invaders. 

This  locality  is  in  the  nature  of  a  plain  inclining  from  west  to 
east,  protected  at  the  north  and  south  by  bold  and  rugged  moun- 
tains. The  cliffs  rising  to  the  south  of  the  town  are  less  imposing 
and  much  easier  to  climb. 

It  was  among  the  sheltered  spots  here  that  the  ancients  built 
their  tombs,  several  of  which  have  been  found,  being  in  the  form 
of  stone-lined  cysts.  The  most  prominent  peak  of  this  southern 
range  is  at  the  western  end,  towering  high  above  the  rest,  guard- 
ing, as  it  were,  the  Cuernavaca  Valley.  This  mountain  is  named 
Chalchihuitepetl,  or  hill  of  the  ('halchihuite,  the  sacred  green  stone 
of  ancient  Mexico  and  Central  America.  There  are  said  to  be 
old  quarries  on  the  southern  side  of  the  mountain  which  have  not 
yet  been  investigated. 

The  imposing  cliffs  which  rise  to  the  north  of  the  town  present 
the  aspect  of  buttes,  from  the  recesses  of  which  break  forth 
springs  of  water  which  unite  in  one  stream  and  flow  through 
the  town,  affording  a  never-failing  source  of  water  to  the 
inhabitants. 

It  is  a  most  picturesque  spot,  and  formerly  must  have  supported 
a  large  population,  many  aboriginal  relics  abounding,  some  of 
which  have  been  gathered  together  and  placed  in  a  building  set 
apart  by  the  municipality  for  a  museum. 

The  people  living  here  are  lineal  descendants  of  the  Aztecs ;  at 
no  place  in  Mexico  is  the  sonorous  Nahuatl  language  spoken  with 
greater  purity,  or  old  customs  adhered  to  with  greater  tenacity, 
the  people  taking  great  pride  in  their  ancestry. 
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The  population  is  between  five  and  six  thousand,  and  although 
there  are  eight  churches,  only  one  priest  presides  over  them  all. 
During  feast  days  the  sounds  of  the  old  wooden  drum,  the  Tepo- 
naztli,  and  the  clay  flute,  the  Chirimia,  are  still  heard. 

We  have  here  the  interesting  spectacle  of  a  town  of  almost  pure 
aboriginal  blood,  almost  unknown  in  the  City  of  Mexico,  and 
within  a  day's  journey  of  the  same,  possessing  a  museum  for  the 
preservation  of  the  antiquities  of  their  ancestors,  and  publishing 
a  paper  in  both  Spanish  and  Nahuatl. 

I  visited  the  place  last  April  in  company  with  Mr.  Rodriguez, 
whose  services  were  of  the  greatest  value,  and  through  his  assist- 
ance in  securing  Indians  to  carry  my  photographic  instrument  and 
refreshments,  I  was  able  to  spend  an  entire  day  at  the  ruin.  I 
secured  photographs  of  the  temple,  but  the  air  was  so  filled  with 
smoke  from  burning  brush,  that  it  was  impossible  to  take  good 
general  views  of  the  landscape. 

Description  of  the  Temple. 

On  one  of  the  most  inaccessible  peaks  of  the  northern  range 
of  mountains,  at  a  point  which  commands  a  view  of  the  whole 
region,  was  erected  the  old  temple.  It  can  be  barely  discerned 
from  the  town,  and  the  ascent  to  the  summit  of  the  peak  is  ardu- 
ous, and  in  some  places,  dangerous. 

After  leaving  the  town,  the  ascent  is  constantly  upward  unril 
the  base  of  the  cliffs  is  reached,  upon  which,  nearly  two  thousand 
feet  above,  is  the  temple.  We  enter  a  long  caflon,  and  begin  the 
difficult  part  of  the  ascent.  Climbing  upward  we  often  encounter 
long  flights  of  steps,  some  merely  cut  out  of  the  solid  rock,  while 
others  are  stones  placed  to  form  steps.  The  appearances  indicate 
that  there  was  once  a  continuous  flight,  but  many  of  the  steps 
have  been  washed  away  by  the  torrents  of  water  which  flow 
through  here  during  the  rainy  season.  On  the  vertical  walls 
which  rise  on  either  side  are  several  inscriptions  carved  in 
the  rock. 

About  half  the  distance  up  the  mountain  we  wind  around  the  cliff 
and  begin  the  most  difliciilt  part  of  the  ascent.  In  some  places 
for  nearly  one  hundred  feet  the  ascent  is  nearly  vertical,  steps 
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being  cut  in  the  rock  and  In  other  places  masonry  being  built  to 
support  the  steps. 

When  Mr.  Rodriguez  began  his  explorations  he  found  it  neces- 
sary to  place  ladders  in  two  places,  as  the  caffon  is  blocked  by 
fallen  boulders. 

The  last  three  or  four  hundred  feet  are  really  dangerous ;  a  false 
step  would  precipitate  one  to  certain  death.  A  few  men  at  these 
points  could  successfully  resist  the  invasion  of  hundreds. 

Reaching  the  summit  we  find  an  irregular  surface  divided  in  two 
parts,  connected  by  a  narrow  neck;  upon  the  western  one  is  the 
temple.  The  eastern  part  contains  the  vestiges  of  tow  walls  and 
terraces,  occupying  nearly  the  entire  area.  These  may  be  the 
remains  of  the  houses  of  the  priests,  the  guardians  of  the  sacred 
spot.  To  the  back  rises  a  cliff  clothed  with  pine  trees ;  this  cliff 
can  only  be  reached  from  this  place.  Mr.  Rodriguez  found  water 
here.  Until  last  fall  the  temple  was  simply  a  mound  in  which 
terraces  might  be  discerned.  It  rises  above  the  base  upon  which 
the  foundations  were  placed  to  the  height  of  twenty  meters,  and 
nearly  covers  the  entire  surface  of  the  point,  which  slopes  sharply 
from  the  centre  to  the  eastern  end.  This  point  is  about  thirty 
meters  in  length,  from  east  to  west,  and  nineteen  meters  in  width. 

The  eastern  end  of  the  temple  shows  a  structure  composed  of 
four  parts;  the  lowest  is  simply  a  rude  foundation  built  against 
the  sloping  surface  of  the  peak.  It  is  built  of  rough  stones 
cemented  together,  and  may  have  been  covered  with  cement,  but 
it  has  now  entirely  disappeared.  This  serves  as  a  foundation  for 
the  second  part,  which  is  the  foundation  proper;  it  is  in  the  form 
of  a  truncated  pyramid,  the  sides  rising  at  a  vertical  slant  of 
fifteen  degrees.  The  western  surface  of  the  peak  was  leveled  in 
its  construction,  and  the  remains  of  its  western  and  northern 
edges  form  a  fort-hke  structure,  which  rises  about  two  meters 
above  the  base  of  the  pyramid. 

Against  the  eastern  side  of  the  pyramid  are  the  remains  of  a 
steep  flight  of  steps  which  led  to  the  top.  Near  the  southern 
side,  a  little  removed  from  the  base,  are  the  low  walls  of  several 
chambers  rising  to  the  height  of  i  meter  35  centimeters.  Resting 
upon  the  lower  pyramid  is  a  smaller  one  of  the  same  form,  the  base 
of  which  is  reached  by  a  steep  (light  of  steps  built  against  the 
western  end  of  the  lower  structure. 


^yGoo'^lc 


1896.]  SavilU,  Temple  of  Tepozllan.  225 

Ascending  these  steps  we  reach  the  level  platform  and  are  in 
front  of  the  old  temple,  which  faced  the  west.  In  the  centre  of 
this  platform  are  the  remains  of  a  small,  square  platform  with 
serrated  corners,  which  was  once  used  as  the  sacrificial  altar.  The 
smaller  pyramid  served  as  the  foundation  for  the  building,  which 
is  reached  by  a  steep  flight  of  steps,  twelve  in  number  ;  the  upper 
half  was  destroyed  by  the  fall  of  the  front  wall  of  the  building. 

The  temple  is  slightly  smaller  than  the  pyramid,  leaving  a  nar- 
row ledge  on  the  four  sides,  just  wide  enough  to  walk  upon.  The 
outer  walls  are  i  meter  90  centimeters  in  thickness,  composed  of 
rubble  stone  strongly  cemented  together,  and  rising  to  the  height 
of  2  meters  50  centimeters.  Nothing  remains  of  the  front  wall, 
with  the  exception  of  two  low,  square  columns,  showing  a  wide 
central  doorway  with  a  narrow  one  on  either  side.  The  temple  is 
divided  into  two  rooms,  the  outer  one  being  6  meters  long,  from 
north  to  south,  and  3  meters  73  centimeters  wide,  from  east  to 
west.  The  roof  had  fallen  in,  filling  the  rooms  with  debris,  but 
the  excavations  of  Mr.  Rodriguez  revealed  an  almost  level  arch. 

At  either  end  of  the  front  room  was  a  narrow  bench  or  seat, 
built  against  the  wall.  In  the  centre  of  the  chamber  Mr.  Rod- 
riguez found  the  remains  of  a  raised  rectangular  platform,  proba- 
bly the  place  where  the  sacred  fire  was  lighted,  as  fragments  of 
copal  and  charcoal  were  found  in  the  debris. 

The  pilasters  forming  the  sides  of  the  doorway  leading  to  the 
inner  chamber  are  covered  with  stucco,  and  are  highly  orna- 
mented ;  the  lower  portions  are  decorated  with  a  fluting,  above 
which  is  seen  the  familiar  fret  found  at  Mitla.  Above  this  is  what 
appears  to  have  been  the  representation  of  the  sun  symbol,  the 
lower  part  only  being  preserved. 

The  doorway  is  r  meter  90  centimeters  wide,  and  the  inner 
wall  is  90  centimeters  in  thickness.  The  inner  chamber  is  6  meters 
long  and  5  meters  20  centimeters  wide.  Running  around  three 
sides  of  the  room  is  a  bench  faced  with  carved  stones;  this  bench 
is  64  centimeters  high  and  42  centimeters  wide.  The  upper  part 
projects,  forming  a  slight  coping;  the  top  was  covered  with 
cement.  The  coping  is  inscribed  with  chronological  signs,  while 
the  lower  part  has  four  ideographs  at  each  end.  The  exact  num- 
ber on  the  side  of  the  room  cannot  be  determined,  as  the  bench 
[Nevimhtr.  iSg6.]  _/5 
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here  is  somewhat  destroyed.  In  the  centre  of  the  bench,  at  the 
back  wall,  Mr.  Rodriguez  found  the  remains  of  an  altar,  and  two 
carved  fragments,  one  painted  red,  the  other  in  the  shape  of  a 
crown  ;  there,  probably,  was  placed  the  idol. 

The  carving  in  this  room  was  finely  executed,  and  traces  of  the 
red  paint,  which  once  covered  them,  can  still  be  seen.  The  walls 
were  covered  with  a  smooth  cement,  showing  traces  of  red,  blue, 
black  and  yellow  paint.  The  whole  structure  was  carefully 
erected,  the  hnes  of  the  pyramid  being  accurately  proportioned. 
The  work  of  transporting  the  material  used  must  have  been  enor- 
mous. In  the  explorations  potsherds,  stone  implements,  and 
several  small  stone  death's  heads  were  found. 

The  most  important  feature  of  this  ruin  is  the  hieroglyphic 
inscription  which  was  found  in  the  southern  side  of  the  lower 
pyramid  ;  here  were  discovered  two  stone  tablets  about  two  feet  in 
diameter ;  these  were  removed  and  are  now  in  the  town.  The 
first  tablet  contains  the  hieroglyphic  representation  of  the  myth- 
ical animal  AhuizotI  or  water  rat  ;  it  was  the  sign  of  the 
Emperor  AhuizotI,  the  seventh  Aztecan  monarch,  who  ruled, 
according  to  Mexican  chronology,  from  i486  to  1502,  preceding 
Montezuma.  He  was  a  man  of  energy  and  a  bloodthirsty  ruler. 
He  extended  the  limits  of  the  empire,  completed  the  temple  of 
Mexico,  and  erected  many  buildings.  On  the  second  slab  is  carved 
a  rabbit  and  ten  dots;  this  is  the  chronological  sign,  ro  Tochtli, 
which  corresponds  to  1502  of  our  era.  This  would  seem  to  estab- 
lish the  date  of  the  erection  of  the  temple  in  1501  by  AhuizotI, 
17  years  before  the  entry  of  Corlez  into  Mexico.  The  importance 
of  the  old  temple  of  Tepoztlan  cannot  be  overestimated,  it  being 
the  only  aboriginal  structure  still  standing  in  Mexico  to  which  we 
can  probably  assign  a  positive  date.  As  it  stands  to-day  it  bears 
every  evidence  of  antiquity,  and  one  would  be  inclined  to  assign 
it  a  much  greater  age. 

It  is  to  be  hoped  that  excavations  may  be  continued  at  this 
place,  which  may  still  further  bring  to  light  material  of  great 
importance  for  the  student  of  Aztecan  remains. 

Note. — 1  am  under  great  obligations  to  Mr.  Rodriguei,  who  has  kindly 
furnished  mc  wilh  a  copy  of  his  plan  of  the  Tepoidan  Temple,  herewith 
reproduced. 
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Article  XII.— A  ROCK  PAINTING  OF  THE  THOMPSON 
RIVER  INDIANS,  BRITISH  COLUMBIA. 


Edited,  from  notes  ot  the  collector,  by  Franz  Boas. 

In  the  interior  of  Brilish  Columbia  numerous  rock  paintings 
are  found,  most  of  which  are  laid  on  in  red  ochre.  Many  of 
these  have  the  appearance  of  having  been  made  quite  recently. 
Mr.  James  Teit  has  had  the  good  fortune  to  find  one  near  Spence's 
Bridge,  B.  C,  which  the  Indians  were  able  to  explain  in  detail. 

According  to  the  custom  of  the  Thompson  River  Indians,  who 
fonn  a  branch  of  the  Salishan  family,  girls  on  reaching  maturity 
must  retire  to  the  hills  where  they  undergo  a  long  ceremony  of 
purification  and  m.tke  offerings  to  secure  good  luck.  At  the  end 
of  this  period  they  record  their  offerings  and  the  ceremonies  that 
they  have  performed  on  a  boulder.  The  subjects  of  these  records 
are  therefore  identical  in  many  cases,  and  all  the  women  of  the 
tribe  are  able  to  interpret  their  meaning.  Mr.  Teit  found  a 
boulder  of  this  sort  near  Skaitok,'  about  one  mile  northeast  of 
Spence's  Bridge.  It  is  partly  imbedded  in  the  ground  and  faces 
northward  and  southward.  The  paintings  are  all  on  the  south 
side.  The  size  of  the  boulder  is  about  six  feet  square,  and  it 
rises  to  a  height  of  four  feet  above  the  ground.  The  paintings 
occupy  a  space  about  5J4  feet  by  4  feet  in  size. 

The  explanations  were  given  by  Waxtko,'  an  old  woman  living 
at  Spence's  Bridge.  In  giving  her  explanations  she  stated  that 
she  had  made  paintings  of  the  same  character  when  undergoing 
the  ceremonial  of  purification  at  the  time  when  she  reached  matu- 
rity, and  that  she  was  perfectly  familiar  with  the  meanings  of  all 
the  designs.  According  to  her  statement  the  paintings  were 
made  by  various  girls  at  the  time  when  they  reached  maturity. 
This  is  borne  out  by  the  appearance  of  the  paintings,  some  of 
which  are  quite  fresh,  while  others  appear  old  and  indistinct. 

'  jt  aipiraic  gullural,  like  M  in  Scotch  /««. 
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Id  order  to  facilitate  description  I  have  numbered  the  paint- 
ings, and  where  it  seemed  desirable,  separated  the  individual  figures 
by  broken  lines. 

Fig.  I. — The  crossing  of  two  trails.  At  such  places  girls  used 
to  bury  part  of  the  food  they  were  given  after  having  fasted  four 
days  at  the  beginning  of  the  period  of  purification. 

Fig.  2. — Crossing  of  trails  ;  see  Fig.  i. 

Fig.  3. — Four  fir  branches,  such  as  the  girl  had  to  deposit  at 
the  entrance  of  her  lodge,  which  was  built  of  three  or  four  fir 
branches.  The  horizontal  line  connecting  the  three  branches  at 
the  left  hand  side  indicates  that  they  were  placed  near  each  other. 

Fig.  4. — A  fir  branch,  the  needles  of  which  have  been  plucked 
off  ;  used  as  an  offering.  The  girls  pluck  the  needles  one  by  one, 
that  their  fingers  may  become  nimble,  and  that  they  may  not  grow 
tired  by  the  work  that  will  be  her  share  in  life. 

Fig.  S- — A  girl's  lodge,  made  of  fir  branches.  The  lower  por- 
tion of  the  figure  up  to  the  dotted  line  represents  fir  branches 
that  hang  down  from  the  roof  of  the  lodge.  The  girl  plucks  the 
needles  from  these  one  by  one.  The  top  of  the  figure  represents 
the  roof  of  the  lodge,  or  the  fir  branches  placed  in  front  of  the 
entrance,  like  Fig.  3. 

Figs.  6,  7,  8. — Crossing  of  trails  ;   see  Fig.  i. 

Fig.  9. — A  fir  branch  ;  see  Fig.  3. 

Fig.  10. — The  explainer  was  in  doubt  if  this  figure  was  a  poor 
representation  of  a  fir  branch — it  will  be  noticed  that  the  short 
central  line  at  the  base  is  missing — or  if  it  meant  a  trench  with  a 
fir  branch  at  each  end.  Girls  used  to  dig  trenches  in  order  to 
attain  skill  and  endurance  in  digging  roots  and  doing  hard  work 
of  all  kinds. 

Fig.  II. — The  cross  line  on  top  of  this  figure  and  the  two 
downward  lines  to  the  right  represent  the  roof  of  a  fir  lodge.  The 
long  line  with  the  short  diverging  lines  at  its  lower  end  repre- 
sent a  fir  branch  which  Is  suspended  from  the  roof  of  the  lodge, 
the  needles  of  which  have  been  plucked  off ;  see  Fig.  5. 

Fig.  12. — A  snake,  which  had  probably  formed  the  subject  of 
one  of  the  girl's  dreams. 
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Fig.  13. — The  two  long  lines  which  cross  at  right  angles  repre- 
sent the  crossing  of  trails.  The  four  short  lines  which  run  down- 
ward from  the  horizontal  line  represent  four  sticks  that  are  placed 
at  the  crossing  as  an  offering.  The  longer  line  to  the  rii;;ht  with 
its  two  diverging  branches  represents  a  fir  branch  that  is  also 
placed  at  the  crossing. 

Fig.  14. — The  unfinished  edge  of  a  mat  or  of  some  other  kind 
of  basketry  work.  Girls  had  to  make,  during  the  period  of  isola- 
tion, small  mats  and  baskets  in  order  to  become  expert  in  this  line 
of  work.  The  painting  represents  work  of  this  kind  that  the  girl 
has  done. 

Fig.  15, — Crossing  of  trails;  see  Fig.  i. 

Fig.  16. — Either  two  trenches  (see  Fig.  10),  or  two  sticks  given 
as  an  offering,  or  simply  the  numeral  two  (2)  having  reference  to 
the  snake  (Fig.  12),  or  to  another  of  the  surrounding  figures. 

Fig.  17. — A  fir  branch  ;  see  Fig.  3. 

Fig.  18. — The  unfinished  edge  of  a  mat ;  see  Fig,  14. 

Fig.  tg. — An  animal,  probably  a  dog,  which  had  formed  the 
subject  of  one  of  the  girls'  dreams. 

Fig.  2o. — A  fir  branch  ;  see  Fig.  3. 

Fig.  21. — A  fir  branch;  see  Fig,  3. 

Fig.  22.— An  animal,  probably  a  dog,  which  had  formed  the 
subject  of  one  of  the  girls'  dreams. 

Fic.  23. — The  unfinished  edge  of  a  mat ;  see  Fig.  14. 

Fig.  24, — A  fir  branch;  see  Fig.  3. 

FiG.  25.^-The  upper  part  of  this  figure  represents  the  crossing 
of  trails.  The  branches  farther  down  represent  fir  branches  set 
up  as  offerings  at  the  crossing. 

Fig.  26.— The  unfinished  edge  of  a  mat ;  see  Fig.  14. 

Fig.  27, — A  fir  branch  ;  see  Fig.  3. 

Fig.  28. — Either  a  fir  branch  or  an  imperfect  representation  of 
a  fir  lodge. 
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Article  XIII.— DESCRIPTION  OF  A  NEW  GENUS  OF 
FOSSIL  BRACHIOPOD  FROM  THE  LOWER  HEL- 
DERBERG  LIMESTONES. 

By  R.  P.  Whitfield. 

In  Vol.  ni.  Palaeontology  N.  V.,  p.  224,  Prof.  James  Hall 
describes  a  species  of  Brachiopod  under  the  name  Rhynchonella 
aijuivalvis,  and  figures  it  on  Plate  xxix.  Under  the  description  of 
the  figures,  in  a  footnote,  he  says,  "This  species  is  probably  not 
a  true  Rhynchonella,  its  surface  characters  and  form  approach 
RENSSEL«RiA,whileinother  respectsit  resembles  Rhvnchospira." 
In  Vol  Vm,  Fart  11,  of  the  same  work  (Introd.  to  the  Study  of 
the  Genera  of  Pal.  Brachiopoda),  it  is  not  mentioned. 

In  examining  the  specimens  for  cataloguing  the  types  in  the 
Museum  collections,  we  find  that  it  differs  in  some  essential 
characters  from  any  known  genus  of  Brachiopods,  and  consequently 
arc  compelled  to  establish  a  new  genus  for  its  reception. 

The  shells  are  small,  fjenerally  less  than  three-fourths  of  an  inch 
long,  broadly  ovate  in  outline,  nearly  equally  convex  on  the  two 
sides,  sometimes  quite  thin  dorso-vent rally,  but  frequently  quite 
ventricose  ;  beaks  small,  not  perforated ;  surface  plicated  with 
moderately  strong  radiating  ribs  which  are  convex,  smooth,  and 
entirely  destitute  of  interspaces,  the  edges  of  the  ribs  being  in 
close  contact.  This  is  a  peculiar  feature,  and  gives  basis  for  the 
generic  name  Lissopleura,  by  which  1  propose  to  designate  it. 
In  external  features  the  shells  much  resemble  a  Rhyn^hospira,  as 
remarked  by  Professor  Hall,  but  there  is  no  perforation  in  the 
beak  as  in  that  genus,  neither  is  the  beak  so  prominent,  but  small 
and  more  closely  incurved.  It  differs  also  in  being  destitute  of 
interspaces  between  the  plications  of  the  exterior.  From  Renssel- 
leria  it  differs  internally  in  the  possession  of  a  strong  median 
septum  in  the  dorsal  valve,  while  in  the  ventral  it  presents  almost 
the  same  features  as  those  of  that  genus,  namely,  a  narrow  trough- 
shaped  or  spoon-shaped  cavity  in  the  beak,  formed  by  the  dental 
plates,  and  a  rather  deep  but  narrow  muscular  scar  below.  As 
yet  I  have  not  been  able  to  ascertain  what  form  of  appendages 
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exist  in  the  interior,  as  most  of  the  specimens  in  the  collection  are 
filled  with  opaque  matter,  and  do  not  show  any  feature  on  cutting, 
consequently  we  must  depend  on  the  external  features  already 
mentioned  for  generic  i dent iticat ion  for  the  present.  I  think, 
however,  that  it  is  more  than  probable  that  it  will  ultimately  be 
found  to  belong  to  the  Terebratulidas. 

Lissopleura,'  new  genus, 

.  A  Brachiopodous  shell,  more  or  less  ioequivalve,  with  a  small  iniperrorate 
beak  ;  surface  ratliately  ribbed  :  ribs  smooth,  without  interspaces  ;  shell  subsCaDce 
fibrous.  Ventral  valve  with  a  spoon-shaped  cavity  in  the  beak,  formed  by  the 
dental  plates,  and  a  deep  bilobed  muscnlar  imprint  in  front  of  it.  Dorsal  valve 
with  a  strong  median  septum.  Type,  /Hiyiichoiiella  aquivalvis  Hall,  Lower 
Helderberg  K''oup. 
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Article  XIV.— DESCRIPTIONS  OF  NEW  NORTH  AMER- 
ICAN MAMMALS. 


By  J.  A.  Allen. 
Rangifer  terrseaoTX,  sp.  nov. 


Rattgiftr  larandui  lerrtri 
mounled  specimens  a 

During  the  last  few  years  the  Museum  has  accumulated  a 
considerably  series  of  Caribou,  from  Maine,  New  Brunswick,  New- 
foundland and  Greenland,  numbering  altogether  about  twenty- 
five  specimens.  A  comparison  of  these  shows  that  the  form 
occurring  in  Newfoundland  is  very  distinct  from  that  of  the  main- 
land, commonly  known  as  Rangifer  tarandus  caribou  (Gmelin), 
and  also  from  the  Greenland  form,  Rangifer  tarandus  grasnlandicus 
(Gmelin).     It  may  be  characterized  as  follows  : 

Adull  Mall,  Autumn  Pelage. — Body  above  grayish  brown,  becoming  lighter 
on  the  flanks,  and  passing  into  nearly  pure  while  on  the  ventral  surface  ;  neck 
all  round  soiled  white,  rather  purer  white  in  (root ;  a  broad,  not  sharpiy  defined 
eye-ring,  and  the  whole  nose  and  lower  portion  of  face,  including  terminal 
portion  of  lower  jaw.  grayish  white  ;  rest  of  the  head  like  the  back  ;  edges  and 
lower  surface  of  tail  and  buttocks  white  ;  front  and  outer  surface  of  limbs 
brownish  gray  ;  feel  and  apical  third  of  carpal  and  tarsal  segments  white,  pass- 
ing gradually  into  the  general  color  of  the  limbs, 

Adull  Female. — Similar  to  the  male  in  general  coloration,  but  with  rather  less 

Young  of  the  Year. — Darker  even  than  the  adult  female,  with  a  prominent 
dusky  lateral  line  and  a  blackish  dorsal  band,  broadening  over  the  shoulders. 

Type.  No.  11775.  male  ad.  (mounted),  Grand  Lake,  Newfoundland,  Nov,  4. 
1895  :  Dr.  C.  B.  Parker. 

In  this  form  the  size  is  large,  and  the  antlers  are  especially 
massive,  with  numerous  points,  as  shown  in  the  accompanying 
illusirations  (Plates  X  and  XI). 
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In  New  Brunswick  specimens,  strictly  comparable  as  to  season, 
the  body  an<t  limbs  are  much  darker,  the  dark  portion  extending 
below  over  the  anterior  half  of  the  ventral  surface.  The  muzzle 
is  dark,  like  the  face,  except  the  front  of  the  upper  lip.  The 
white  on  the  distal  portion  of  the  limbs  is  confined  to  a  sharply- 
defined  narrow  band,  about  half  an  inch  in  width,  bordering  the 
hoofs,  rising  behind  to  enclose  the  accessory  hoofs.  The  white 
eye-ring  is  absent.  The  antlers  are  thick  and  heavy  for  their 
length. 

In  the  Greenland  form  there  is  a  broad,  sharply-defined  white 
eye-ring,  the  front  of  the  muzzle  is  white,  and  the  hoofs  are  bor- 
dered by  a  broad,  sharply -defined  white  hne.  In  this  form  Ihe 
antlers  are  slender,  very  variable  in  size  and  form,  and  with  few 

lii  three  specimens  of  the  I.apland  Reindeer  the  white  bor- 
dering the  hoofs  spreads  indefinitely  upward  without  sharp 
definition,  and  the  upper  surface  of  the  tail  is  but  little  darker 
than  the  edges  and  lower  surface.  The  antlers  are  large  and 
heavy.  This  form  has  the  appearance  in  other  respects  of  being 
a  quite  different  animal. 

From  the  geographical  isolation  of  ihe  Greenland  and  New- 
foundland forms,  coupled  with  well-marked  differences  in  color 
and  other  features,  they  may  perhaps  better  take  the  rank  of 
species  than  of  subspecies. 

I  have  at  hand  no  examples  of  the  Barren-Ground  Caribou, 
but  writers  of  authority,  notably  Baird  and  Caton,  have  contended 
for  its  specific  distinctness  from  the  Woodland  Caribou,  as  well 
as  the  specific  distinctness  of  both  from  the  Reindeer  of  the 
Old  World.  If  this  view  be  correct,  as  seems  to  me  probable, 
the  American  forms  of  Rangi/er  will  stand  as  follows : 

Rangifer  caribou  (Gmelin).     Woodland  Caribou. 
Rangijer  terranova  Allen.     Newfoundland  Caribou. 
Rangifer  granlandicus  (Gmelin).     Greenland  Caribou. 
Rangifer  arcticus  (Rich).     Barren-Ground  Caribou. 

R.  terranffva  is  based  on  a  series  of  6  specimens,  collected  at 
Grand  Lake,  Newfoundland,  the  first  week  in  November,  1895,  by 
Dr.  C.  B.  Parker.     Three  of  the  specimens,  an  adult  male,  an 
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adult  female  and  young  male  of  the  year,  presented  by  Dr.  Par- 
ker, arc  mounted  in  the  collection  of  North  American  Mammals, 
and  for  the  last  six  months  have  been  exhibited  in  the  Museum 
under  the  name  "  Rangifer  tarandus  Urranovce  Allen.'" 

Reithrodontomys  laceyi,  sp.  nov. 
I.ACEv's  Harvest  Mouse. 


Above  yellowish  brown,  strongly  miied  with  blackish,  the  black-tipped  hairs 
increasing  in  abundance  toward  tbe  median  line,  without,  however,  fonning  a 
distinct  dorsal  area  ;  generally  an  indistinct  fulvous  lateral  line,  varying  in  dis- 
tinctness accordinir  to  the  season.  Below  grayish  white,  tbe  fur  plumbeous  at 
base  and  tipped  broadly  with  whitish,  Keet  dull  soiled  white  ;  ears  large, 
thinly  haired,  brown  externally,  yellowish  brown  internally.  Tail  long,  dis- 
tinctly bicolor.  the  upper  third  dull  brown,  the  rest  soiled  grayish  while, 
covered  with  line  short  hairs,  which  form  a  slight  pencil  at  the  tip. 

Typt,  No.  \l\\\,  S  ad.,  Watson's  Ranch,  15  miles  south  of  San  Antonio, 
Teifls,  March  6,  1896  ;  H.  P.  Attwater. 

The  young  adults  are  darker,  with  less  fulvous. 

In  the  new  full  coal  the  fulvous  tint  is  stronger,  the  lateral  line  broader  and 
brighter,  and  the  lower  surface  whiter.  In  worn  breeding  pelage  the  tints  are 
all  paler. 

Measurements. — Type  specimen,  i  ad.  :  total  length,  156  ;  tail  vertebra, 
89  ;  bind  foot,  19  ;  ear  (from  skin),  12. 

Eleven  adults  range  as  follows  : 

Length.  Tail  Veticbri;.  Hind  Fool, 

6  M. 158(142-165)  90(84-100)  19(18-19.5) 

5  S9   152(140-156)  85' (79-  891  18.5(167-19) 

This  species  is  based  on  a  series  of  13  specimens,  all  practi- 
cally adult,  taken  as  follows  :  San  Antonio,  Texas,  4  males  and  3 
females,  Feb.  28,  March  19,  May  12,  15  and  30,  and  Aug.  ai,  H,  P. 
Attwater;  Turtle  Creek,  Kerr  Co.,  Texas,  2  males  and  4  females, 
Jan.  16,  17  and  28,  Feb.  5  and  2r,  and  May  30,  Howard  Lacey. 
Two  of  these  specimens  (one  immature,  the  other  in  bad  condi- 
tion, and    both  without    measurements)   were    formerly  referred 

Xa>l^(^i'c^'r^«n'<r.inal'«>fl"iiiiKnbed'u{ollowii  "AcIua1(lBKDr<ii*»t?b!!iiDn,W<^ne»^* 
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(I.  c.)  to  R.  mexicanus  inlermedius.  The  present  fine  series  shows 
the  impropriety  of  such  a  reference,  R.  laceyi  being  much  smaller 
than  either  R.  m.  intermedius  or  R.  m.  aurantius.  In  coloration  it 
resembles  neither  very  closely. 

The  species  is  named  for  Mr.  Howard  Lacey,  of  Kerrville, 
Kerr  Co.,  Texas,  who  has  materially  assisted  Mr.  Attwater  in  his 
mammalogical  work.' 

Mr.  Attwater  has  kindly  furnished  the  following  field  notes. 

"These  Harvest  Mice  are  found  In  all  parts  of  this  (Bexar) 
county,  except  the  river  lowlands,  where  I  have  not  yet  seen 
them.  I  have  seen  them  in  the  same  field  with  Reiihrodoniomyi 
dyehei.  They  are  generally  found  in  the  chaparral  and  brush 
regions,  and  in  cultivated  fields  and  orchards  on  the  ranches. 
They  make  their  nests  in  old  woodpecker  holes  in  fence-posts, 
and  also  in  old  birds'  nests,  such  as  Orchard  Orioles,  Verdin,  etc. 
An  Orchard  Oriole's  nest  is  sent  with  the  nest  of  one  of  these 
Harvest  Mice  inside  of  it.  It  was  taken  from  a  peach  tree  in 
Mr.  Watson's  orchard  on  the  Medina  River,  fifteen  miles  south- 
west of  San  Antonio.  The  mouse  was  seen  to  escape  from  the 
oriole's  nest,  so  there  can  be  no  doubt  about  the  species.  They 
also  construct  nests  of  their  own,  a  small  round  ball  of  grasses, 
etc.,  which  is  placed  in  a  low  thorn  bush,  or  on  the  lower  limb  of 
a  mesquit  or  huisatch  tree,  but  more  frequently  among  the  broad 
leaves  of  the  Opuntia,  where  they  are  well  protected  by  thorns. 
You  have  some  of  these  nests,  which  I  sent  in  a  previous  lot. 
One  belonged  to  a  male,  and  was  taken  Aug.  zi,  11195  ;  the  other 
to  a  female,  with  three  young,  taken  Aug.  23,  1S96.  I  have  found 
only  one  full-grown  mouse  in  each  nest.  Mr.  Lacey  has  found 
mice-nests  on  cornstalks,  made  from  corn  silk,  which  he  thinks 
were  made  by  this  species. 

"These  mice  seem  to  be  fond  of  peaches,  eating  the  peach  and 
leaving  the  stone  hanging  on  the  tree.  Samples  of  the  peach 
stones  are  sent  which  were  found  on  the  peach  tree  from  which 
the  oriole's  nest  was  taken  ;  they  were  on  the  same  limb,  within 
a  few  inches  of  the  nest.  They  also  eat  weed  seeds  and  grain, 
and  have  been  caught  in  traps  bailed  with  oatmeal.  They  are  not 
very  numerous,  being  only  occasionally  met  with." 
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Perognathus  meamsi,  sp.  nov. 

Pirognathus  JIavus  Allen,  Bult.  Am.  Mus.  Nat.  Hist.  VIII,  1896,  p.  58  (not 
of  Baird). 

Above  intense  ochraceous,  conspicuously  varied  with  black  over  the  greater 
part  of  the  dorsal  area,  the  black  diminishing  on  the  sides,  leaving  a  broad 
lateral  line  nearly  pure  ochraceous  ;  broad  ochraceous  eye-ring  ;  whole  lower 
parts  while  ;  spot  behind  the  ear  buff  ;  ears  dusky  ;  tail  light  grayish  brown,  a 
little  darker  above  than  below. 

Snciling  Young. — (jrayish  brown  varied  with  black;  ear-spot  light  buff; 
eye-ring  bright  buff;  a  narrow  bright  ochraceous  lateral  line;  below  pure 
white  ;  tail  darker  than  in  adults. 

Two-thirds  grown  young  are  similar,  but  lighter  and  more  grayish  above. 

Afeasuremenls. — Afale  (type).  Total  length,  tog;  tail  vettebne,  53;  hind 
foot,  14  ;  ear  (from  skin).  4.5. 

A  series  of  9  adult  males  and  7  adult  females  measures  as  follows  :  Malti. 
Total  length,  104.5  {ioo-ltxi) ;  tail  vertebrae,  49.5  (45-53)  :  bind  fool,  13.7 
(13-14).  Frmalii.  Total  length,  101  (95-109) ;  tail  vertebrre,  47  (41-53)  : 
hind  foot,  13.  S  (13-15).     The  ear  in  the  dried  skin  ranges  from  4  to  5  mm. 

Skttll,  greatest  length,  18.5  ;  greatest  breadth,  11. 

Typi,  No.  \\\\\,  .-f  ad.,  Watson's  Ranch,  15  miles  southwest  o(  -San  Anto- 
nio, Texas  ;  H.  P.  Attwater. 

This  form  differs  from  true  P.  flavus  in  much  brighter  colora- 
tion, being  much  the  most  intensely  colored  of  the  P.  fiavui 
group,  with  smaller  and  darker  ears.  The  mastoid  area  of  the 
skull  is  much  less  expanded,  and  the  interparietal  is  larger  and 
more  quadrate. 

Represented  by  1 1  adult  males,  9  adult  females,  and  5  young  of 
various  ages.  Nearly  all  were  taken  at  Watson's  Ranch  by  Mr, 
Attwater,  at  the  following  dates:  Jan.  z8,  Feb.  25,  March  i,  6,  7, 
15,  April  4,  10,  18,  20,  May  18,  zo,  June  29,  July  31,  Aug.  19, 
Sept.  15,  Oct.  II,  and  Nov.  20.  There  seems  to  be  practically  no 
seasonal  variation  in  color.  The  young,  however,  are  markedly 
different  from  the  adults,  as  is  the  rule  in  the  present  genus. 

Named  for  Dr,  Edgar  A.  Mearns,  U,  S.  A.,  who  first  called  my 
attention  to  the  great  differences  between  the  present  species  and 
true  P.  flavus. 
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Peromyscus  michiganensis  pallescens,  subsp.  nov. 

Peramyscus  Uxanus  ALLEN,    Bull.  Am.   Mus.    Nat.    Hist.   VIII,    1896,    p.  64 
(notoi  Waterhouse). 

Adult, — Above  grayish  brown,  with  a  slight  yellowish  wa$h,  mostly  confined 
to  the  sides,  strongly  varied  with  dull  blackish  blown,  especially  alonf;  the 
median  line,  often  forming  a  distinct  broad  blackish  dcn'sal  band  ;  below  cleat 
grayish  white,  the  tips  of  the  hairs  being  white  and  the  basal  portion  plum- 
beous :  ears  blackish  brown,  narrowly  edged  with  white  ;  tail  sharply  bicolor, 
upper  third  of  its  circumference  blackish  brown,  rest  white;  feet  while,  with  a 
faint  bufly  tinge. 

Yeung.  —  Dull  gray  brown  (dark  '  mouse-gray ')  above,  with  a  darker 
(blackish)  median  band  :  otherwise  like  the  adult. 

MeasurfiHinli. — Malt  (type).  Total  length,  IZ7  ;  tail  vertebrae,  ja  ;  hind 
foot,  16  :  ear  (from  dry  skin),  tl. 

Nine  adult  males  measure  as  follows  :  Total  length,  ia6  (iii-130)  ;  tail  ver- 
tebrit,  SI  (SO-52) ;  hind  fool,  16  ds-i?)- 

A  single  adult  female  is  larger  than  the  largest  male  of  the  series 

Typ/,  No.  \l\k\.  f.  ad..  San  Antonio,  Texas.  Feb.  7,  1896  ;  H.  P.  Attwaler, 

This  subspecies  is  based  on  a  series  of  lo  adults  and  7  two- 
thirds  grown  young,  all  winter  specimens  (Dec.  14-March  19), 
taken  mostly  in  January  and  February. 

They  are  so  different  in  color  and  size  from  a  large  series  of 
Peromyscus  mickiganemis  from  Fort  Snelling,  Minn.,  collected  by 
Dr.  Mearns,  that  they  would  seem  to  be  specifically  distinct,  were 
it  not  that  a  large  series  of  winter  specimens  from  Lawrence, 
Kansas,  collected  by  Prof.  I..  I.,  Dyche,  are  so  nearly  intermedi- 
ate, in  both  size  and  coloration,  as  to  render  it  probable  that 
P.  m.  pallescens  is  merely  a  pale,  depauperate  form  of  P.  michi- 
gnnensis. 

The  measurements  of  a  series  of  adults  from  each  locality 
compare  as  follows  : 

T„lJ  Unglh,  Tail  V=n«b«.  Hind  F0..1, 

Fort  Snelling 3  M  .  I43Ih4-M'i)  S"*  (55-^9)  '7-3  (i7-"8| 

....  5 VS.  14^(144-153)  57(54-63)  18.1(19-18.5) 

Lawrence lO-'^,   137(130-149)  5' (43-58)  17.9116-19) 

....555.146(137-153)  57t5S-'>3)  18      (i6-iy) 

San  Antonio 9^1,126(121-135)  5"  (50-52)  i'>      (i4-i7) 

The  Kansas  specimens  are  thus  good  intergrades,  and  are 
almost  distinct  enough  to   merit   recognition   in   nomenclature ; 
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they  are  rather  nearer   the   Fort   Snelling  series  than   the  San 
Antonio  series. 

In  coloration  P.  m.  patUscem  bears  a  close  general  resemblance  . 
to  Peromyseus  canus  Mearns,  from  the  same  locality,  bnt  can  be 
readily  distinguished  by  its  relatively  shorter  tail  and  hind  foot 
and  much  smaller  size. 

Vespertilio  incautus,  sp.  nov. 

Vfspirliliinp.  Allen.  Bull.  Am.  Mus.  Nat.  Hist.  VIII,  1896,  p.  71, 

Adult  in  Autumn. — Above  dull  hair  braim  with  a  faint  shade  of  olive,  the  fur 
becoming  somewhal  darker  towards  the  base  ;  below  grayish  with  a  faint  tinge 
of  bufC.  the  basal  half  or  two-thirds  of  the  fur  abruptly  darker.  Ears  and 
membranes  very  dark  or  blackish  brown,  the  posterior  edge  of  the  wing  mem- 
branes distiDctly  lighter,  especially  the  inner  half. 

Adult  in  spring  (March). — Lighter,  both  above  and  below,  with  a  slight  yel- 
lowish cast  above. 

Meaiuriments. — Male  :  Expanse  of  wings,  3S3  :  total  length,  95  ;  tail.  45. 
Female  :  Expanse  of  wings,  375  ;  total  length,  gl  :  tail,  38  (?),  (Collector's 
measurements  from  fresh  specimen.) 

Male .-  Fore  arm,  42  ;  1st  digit,  to  end  of  claw,  7  ;  2d  metacarpal,  35  ;  3d 
metacarp.  40,  its  1st  phal.  13.  its  2d  phal.  20  ;  4th  metacarp.  39,  its  ist  phal. 
12,  3d  phal.  IT  ;  sih  metacarp.  39,  its  ist  phal.  10,  3d  phal.  B  ;  tibia,  ii  ; 
foot,  15  :  height  of  ear,  13  ;  length  of  tragus,  8. 

The  female  is  slightly  smaller. 

Siull. — Male,  length.  17  ;  greatest  width  ot  brain-case,  9. 

Type,  No.  iSiJl.  ^ad-.  i^"  Antonio,  Texas,  Oct.  10,  1896  ;  H.  P.  Attwater. 

This  species  is  easily  distinguished  by  its  large  size  and  pecu- 
liar coloration,  being  as  large  or  larger  than  K.  velifer  of  Mexico, 
but  differing  from  it  markedly  in  coloration,  lacking  wholly  the 
reddish  brown  lint  of  the  latter. 

Compared  with  V.  luci/iigus  from  Hickman,  Kentucky,  and 
Raleigh,  North  Carolina,  it  is  very  much  larger,  the  average 
difference  in  the  length  of  the  fore  arm,  in  corresponding  sexes, 
being  from  5  to  7  mm.,  while  the  skull  is  fully  one-third  more 
massive. 

This  species  is  based  on  a  series  of  5  specimens  taken  at  San 
Antonio,  Texas,  by  Mr,  Attwater,  MarcTi  i3  and  Oct.  10.     It  is  a 
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'house '  bat,  all  of  the  specimens  having  been  taken  in  the  house, 
except  one,  which  was  caught  in  a  barn. 

Vespertilio  chrysonotus,  sp.  nov. 

Ears  large,  black,  in  size  and  form  similar  to  the  ear  in  Vespertilio  cvolii. 
Wing  merabianes  dark  brown.  Whole  upper  pans  golden  buH.  the  fur  blackish 
at  ba^i  and  the  extreme  tips  lighter  than  the  subapical  zone  ;  below  pale  buffy 
white,  the  fur  blackish  brown  basally.  Nose  and  edge  of  upper  Up  blackish, 
this  color  continued  posteriorly,  forming  a  dark  line  beneath  the  eye.  Hu- 
merus, forearm,  lemur  and  tibia,  whitish.  The  hair  extends  over  the  base  of 
the  interfemoral  membrane  about  as  in  V.  evolii, 

Afeasurements.—apmad  of  wings.  230  ;  total  length,  73 ;  length  of  tail.  j6 ; 
hind  Foot,  10  (collector's  measurements  from  the  fresh  specimen).  Ix;ngth  of 
ear,  17  ;  length  of  tragus.  10 ;  forearm,  40  ;  1st  digit  to  end  of  claw.  7  ;  ad 
metacarpal,  31  ;  3d  metacarpal,  34,  its  1st  phalanx,  12.  its  3d  phal.  16  ;  4th 
metacarpal.  32,  its  ist  phal.  9,  id  phal,  9  ;  5th  metacarpal,  33,  its  ist  phal. 
9,  3d  phal.  7  ;  tibia,  18  :  foot,  9. 

Tjfe.  No,  11645,  !  ad.,    Kinney  Ranch.  Wyoming,  July  21,  1895  ;  W.  W. 

This  species  is  based  on  a  single  specimen,  which  unfortunately 
Incks  the  skull.  It  differs  from  Diilzura  (California)  specimens  of 
F.  evolis  in  its  golden-buff  color,  much  longer  fore  arm,  and  much 
shorter  tail.  It  evidently  belongs  to  the  V.  ei'ofis  group,  of  which 
further  material  may  show  it  to  be  merely  a  well-marked  sub- 
species. 


DESCRIPTION  OF  PLATES. 


Plate  XI. — Fig.  i,  antler  of  R.  trmenova,  t  ad.  ;  Fig.  3,  ai 
Itrrernovtt.  1   ad. 

Fig.  3- — Antler  of  Rangifrr  granlanduu!.  .1  ad.  ;  Kig.  , 
R.  grtenlandicus,   9  ad. 

Flfi.  6. — Antler  of  Rangifer  larandus.  f  ad. 
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Article  XV.— LIST  OF  MAMMALS  COLLECTED  BY 
MR.  WALTER  W.  GRANGER.  IN  NEW  MEXICO, 
UTAH,  WYOMING  AND  NEBRASKA.  1895-96,  WITH 
FIELD  NOTES  BY  THE  COLLECTOR. 

By  J.  A.  Allen. 


During  the  seasons  of  1895  and  1896  Mr.  Granger  was  again 
associated  (see  this  Bulletin,  VII,  p.  259)  with  the  Museum  Pals:- 
ontological  Expedition  as  a  field  assistant  under  Dr.  J.  L. 
Wortman,  and  was  able  to  devote  considerable  time,  especially 
during  the  season  of  1895,  to  collecting  the  smaller  mammals  of 
the  regions  visited.  The  collections  thus  made  number  500  speci- 
mens, representing  48  species  and  subspecies,  several  of  which 
proved  to  be  new  to  science  and  have  been  already  described.' 
Although  the  collections  were  made  at  a  number  of  widely  sepa- 
rated localities,  it  seems  best  to  present  the  general  results  under 
one  title,  with  nominal  lists  of  the  species  obtained  at  the  principal 
points  where  collections  were  obtained. 

The  following  general  ^account  of  these  localities  is  kindly 
furnished  by  Mr.  Granger,  to  whom  I  am  also  indebted  for  field 
notes  on  many  of  the  species. 

"  Uncompakgre  Indian  Reservation,  Utah. — Altitude  about  5000 
feet.  Consists  for  the  most  part  of  sandy  bad-land  country,  rather 
thinly  grassed,  with  a  dense  growth  of 'grease-wood' and  'sage 
brush.'  Both  the  White  and  Green  Rivers  pass  through  the  Res- 
ervation, and  are  well  wooded  along  the  bottoms.  A  species  of 
Peromyscui  and  a  small  species  of  Tamias  \T.  minimus  consobri- 
nus\  were  obtained  along  these  rivers,  but  all  the  other  specimens 
were  collected  in  a  large  bad-land  basin,  ten  miles  west  of  the 
Colorado  line,  known  as  Kennedy's  Hole." 
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Collections  were  made  here  from  March  17  to  June  4,  1895  (72 
specimens),  and  include  the  following  species ; 

I.,«pus  nuttalli,  Cynomys  teucunis, 

Thi>inomys  clusius,  SpermophiJus  13-lineatus  parvus. 

Perodipus  longipes,  Tamias  wortmani, 

Neoloma  cinnamomea,  Tamias  leucurus. 

Peromyscus  auripectus,  Tamias  minimus  consobrinus, 

Peromyscus  texaous  nebiascensis,  Canis  lati'ans. 

"  Diamond  Mountain,  Utah. — Altitude,  7000  feet.  Country  well 
grassed  and  watered,  but  very  open.  The  only  trees  are  a  few 
scattered  pines  and  aspens,  confined  to  the  higher  ridges.  The 
few  specimens  obtained  here  were  taken  at  Pot  Creek,  which  runs 
into  Lodera  CaRon,  fifteen  miles  distant." 

The  only  species  collected  here  •ma%  Peromyscus  texanus  arcticus. 

"Brown's  Park,  ?//&//.— Altitude  about  70CMS  feet.  The  only 
specimens  secured  here  were  taken  in  a  rocky  cafion  along  Green 
River,  fifteen  miles  above  the  head  of  Lodera." 

Three  specimens  were  obtained,  one  of  which  is  referable  to 
Peromyscus  truei,  and  the  others  to  P.  texanus  nebrascensis. 

"  Kinney  Ranch,  Swfetvater  Co.,  Wyoming. — Altitude,  7500  to  8000 
feet;  25  miles  south  of  Bitter  Creek  station,  on  the  Union  Pacific 
Railway.  Exceedingly  dry,  sandy  and  barren  ;  grease-wood  and 
sage-brush  grow  thickly  in  certain  localities.  The  country  con- 
sists mostly  of  rough,  rocky  bad-lands,  and  long  stretches  of  sandy, 
sage-covered  alkali  plains.  In  the  immediate  vicinity  of  Kinney 
Ranch  is  an  alkaline  marsh  of  some  hundred  acres  or  so  in  extent. 
This,  aside  from  two  or  three  other  springs  and  a  few  water  holes, 
is  the  only  water  found  within  fifteen  miles  of  the  ranch.  The 
only  mammal  found  in  the  marsh  and  not  elsewhere  was  a  spe- 
cies of  Microtus." 

Collections  were  made  here  from  June  7  to  August  15,  1895  ; 
the  304  specimens  taken  represent  the  following  15  species  : 

Lepus  campestris,  Microtus,  sp.  inc., 

Lepus  nultalli.  Spenoophilus  eleganEi, 

Thomomys  clusius,  Hperm.  13-lineatus  parvus, 

Perognathus  (asciatus,  Tamias  wortmani, 

Neoloma  cinnamomea,  Tamias  minimus  consobrinus. 

Onychomys  leucogasler  brevicauda,  Vesperlilio  ciliolabrum, 

Peromyscus  texanus  nebrascensis,  Vespertilio  chrysoDotus. 
MicrotuG  pallidus, 
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"Rife's  Ranch,  CTa A,— Attitude,  8000  feet  ;  20  miles  south  of 
Kinney  Ranch.  The  country  is  practically  the  same  as  at  Kinney 
Ranch." 

During  the  single  day's  collecting  here  only  Spermophilus 
elegans  and  Oi^thomys  Uucogaster  brn'Uauda  were  taken. 

"Snake  River,  Colorado. — Altitude,  7000  feet.  This  locality  is 
40  miles  east  of  Kinney  Ranch,  at  what  is  known  as  Cherokee 
Crossing  of  Snake  River,  25  miles  down  the  river  from  Bagg's 
post  oflSce.  The  river  bottom  is  quite  well  wooded  in  places,  and 
overgrown  with  brush.  Otherwise  the  locality  is  much  like  the 
country  at  Kinney  Ranch." 

The  only  species  taken  here,  during  a  short  halt,  was  Neoioma 
cinnamomea. 

"Three  Forks,  Colorado. — Altitude,  9000  to  9500  feet.  This 
locality  is  30  miles  above  Bagg's  post  office,  on  Snake  River,  in 
the  lower  edge  of  the  pine  belt.  The  river  valley  is  thicklygrown 
with  deciduous  trees.     The  specimens  were  taken  near  the  river." 

This  locality  is  evidently  on  the  edge  of  a  fauna  very  distinct 
from  that  of  the  tower  open  country  immediately  to  the  westward. 
The  16  specimens  taken  during  a  day's  stay  at  this  camp  repre- 
sent the  following  species :  Tamias  lateralis  {in  place  of  T.  ivort- 
mani),  Tamias  quadriviltatus  (in  place  of  T.  consobrinus'),  Neotoma 
orolestes  (in  place  of  N.  cinnamomea),  and  Peromyscut  Uxanui 
arctieus  {in  place  of  P.  t.  nebrascensis).  Also  one  specimen  of 
Onychemys  Uutogaster  brevicauda  was  taken. 

Elk  Mountain,  Wyoming. — The  five  specimens  collected  at  this 
camp  represent  Neotoma  orolestes  and  Peromyscut  texanus  articus, 
and  were  taken  on  the  overland  stage  trail  at  the  base  of  the 
mountain,  just  at  the  edge  of  the  pine  belt. 

"Sherman,  Wyomi/ig. — Attitude,  8900  feet.  On  the  overland 
stage  trail,  9  miles  north  of  Sherman  station,  on  the  Union  Pacific 
Railway.-  The  specimens  were  taken  in  a  grove  of  pines  and 
spruces,  except  those  of  Zapus  and  Microtiis,  which  were  from  a 
cultivated  field  in  a  clearing." 
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The  33  specimens  taken  here  represent  the  following  species : 

Lepus  grungeri,  Feromyscus  texanus  arcCicus, 

Zapus,  sp.  inc.,  Tamias  quadriviiutus. 

Microlus  longicauda  ?  Sciums  hudsonicus, 

Microtus,  sp.  inc.,  Sorei  personatus. 
Neotoma  orolesles, 

"Perch  and  Bassett,  Rock  Co.,  Nebraska. — These  localities  are 
in  the  typical  Nebraska  sand  hills.  The  specimens  of  Microtus, 
Sorex  and  Blarina  were  taken  at  a  large  marshy  lake,  near  Perch 
post  office." 

The   131  specimens,  collected  Oct.  6-27,   1895,  represent  12 

species,  as  follows : 

Perodipus  longipes,  Peromyscus  texaous  oebrascensis, 

Ferognalhus  fasdalus  flavescens,      Spennophilus  obsoletus, 
Microtus  pennsylvanicus,  Spermophilus  i3-1ineatus  pallidus, 

Microtus  auslerus,  Scalops  argentatus, 

Blarina  breviouda. 

Sorex  personatus  haydeni. 

"Chaco  Canon,  New  Mexico. — Very  dry  and  sandy  'grease- 
wood  country,'  with  a  few  cedars  on  the  higher  ridges.  The 
specimens  were  taken  in  the  caftons,  about  zo  miles  east  of  the 
Navajo  Reservation." 

The  34  specimens  taken  here  (June  11-16,  1896)  represent  a 
fauna  allied  to  that  of  the  Uncompahgre  Indian  Reservation, 
Utah,  the  following  species  being  represented: 

Lepus  arizona:,  Peromyscus  auripectus. 

Perodipus  longipes,  Peromyscus  rufinus, 

Neotoma  cinnamomea,  Tamias  leucurus. 

Onychomya  leucogaster  btevicauda, 

Besides  the  above,  the  collection  contains  8  specimens  from 
Spring  Creek,  Nebraska  (see  this  Bulletin,  VII,  p.  z6i),  among 
which  are  4  specimens  of  Microlus  haydenii. 

I.  Lepus  campestris  Bach.  Prairie  Hare. — One  speci- 
men, a  half-grown  male,  taken  at  Kinney  Ranch,  July  15. 

"  Quite  common  in  the  vicinity  of  Kinney  Ranch.  Three 
specimens  were  seen  on  the  Uncompahgre  Indian  Reservation,  but 
none  were  met  with  in  the  intervening  country,  it  being  too  moun- 
tainous. "—W.  W.  G. 
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2.  Lepus  arizonz  Allen.  Arizona  Cottontail. — A  series 
of  s  specimens,  from  Chaco  CaKon,  northwestern  New  Mexico 
(head  of  San  Juan  basin),  collected  June  15-17,  are  referred  to 
Z.  arizonce. 

3.  Lepus  nuttalli  [Aud.  cf  Back.).  Sage  Habe  ;  Sage 
Cottontail. — A  series  of  7  adults  from  the  Uncompahgre  Indian 
Reservation,  Utah  (March  17-20  and  May  4-6),  and  another 
series  of  ii  adults  and  5  young{one-fourth  to  one-half  prown)  from 
Kinney  Ranch,  southwestern  Wyoming  (June  ry-Aiig,  1)  seem 
nearly  indistinguishable  from  another  series  from  the  Bad-lands 
{Corral  Draw  and  vicinity)  of  South  Dakota  (May,  July  and 
August),  previously  recorded  {this  Bulletin,  VII,  p.  264)  as  Le/ius 
sylvalicus  uultalli.  They  all  have  the  longears  and  greatly  inflated 
audital  bullae  of  the  L.  arizona  group,  but  are  paler  and  of  a 
more  yellowish  cast  than  true  L.  arizon.e,  or  than  either  of  its 
subspecies  {minor  and  Major)  lately  recognized  by  Dr.  Mearns 
(Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  p.  557).  In  general  size, 
however,  the  Utah,  Wyoming  and  South  Dakota  specimens  are 
larger,  and  differ  in  coloration  from  Z.  arizona  from  the  desert 
region  of  the  Lower  Colorado  River  in  southeastern  California, 
lacking  the  rufous  tint  of  arizona,  which  is  replaced  by  a  very 
pale  yellowish  tint,  shown  even  in  the  nape  paten  and  legs.  They 
also  have  the  ears  much  more  heavily  clothed. 

These  specimens  are  provisionally  referred  to  Lepus  nutlalH,  in 
the  absence  of  material  from  the  type  locality  of  the  latter  for 
comparison. 

The  adults  of  the  three  series  measure  as  follows  : 


64 

6  9  S  ..  403  (386-420)    45I40-5S)     102(100-110) 

66  (61-67 1 

Kinney  Ranch.e  .^  ^ -.  3'>l  (33S-380)     51(49-55)      90  1   85-  92) 

55-3(51-60) 

555-410(404-4181    46(40-541      96(92-101) 

63(61-65) 

South  Dakou,  2  J  i  . .  372  (305-406)     58  (44-7ri      92  (  «9-  95i 

56  133-59) 

3»!-- 397(371-4191     58(51-63)      92(89-95) 

59  (55- 60) 

As  usual  in  the  Hares,  the  females  exceed  the  males 

in  size. 

"  Common  at  both  Kinney  Ranch  and  the  Uncompahgre  Indian 
Reservation.  I  have  never  seen  Cottontails  so  abundant  as  .it 
Kinney   Ranch.     On  -he  Uncompahgre  Reservation  they  were 
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confined  to  the  rocks  in  spring  while  the  snow  remained,  but 
later  they  were  common  enough  in  old  burrows  of  Prairie  Dogs 
and  Badgers."— W.  W.  G. 

4.  Lepus  g:rangeri  Allen.  Granger's  Cottontail.— One 
specimen,  3  ad.,  Sherman,  Wyoming,  Sept.  9.  This  example 
agrees  well  with  the  Black  Hills  form  named  by  me  Lepus  sylvati- 
cus  grangeri.  A  further  comparison  with  large  series  of  the 
L.  sylvaticus  and  L.  ariz<m<B  groups  from  various  localities  seems 
to  show  that  grangeri  is  not  intimately  related  to  any  other 
described  form. 

5.  Erethizon  epizanthus  {Brandt).  Yellow  -  haired 
Porcupine. — One  specimen,  skeleton,  from  Lost  Cabin,  Wyo- 
ming, Aug.  25. 

"  Three  or  four  were  seen  at  this  locality.  They  frequent  the 
vicinity  of  bad-lands,  where  they  live  in  caves.  To  the  north  of 
Chaco  Caflon,  New  Mexico,  it  was  very  common.  In  this  locality 
nearly  every  pifton  tree  had  had  the  bark  eaten  off  from  the 
upper  limbs  by  these  animals."— W.  W.  G. 

6.  Thomomys  clusius  Coues. —  Two  specimens,  Uncom- 
pahgre  Reservation  (April  3  and  May  3),  both  males  ;  one  is 
adult,  the  other  slightly  immature.  They  measure,  respectively, 
total  length,  193,  175  ;  tail  vertebrie,  58,  44  ;  hind  foot,  15,  13. 
Also  2  specimens,  not  fully  grown,  Kinney  Ranch,  J  uly  21  and  23. 

"Rather  rare  on  the  Uncompahgre  Reservation,  but  fairly 
common  at  Kinney  Ranch,  where  it  inhabited  the  sandy 
stretches."- W.  W.  G. 

7.  Perodipus  longipes  (Merriam).  MuKi  Kangaroo  Rat. 
— Represented  by  23  specimens  from  the  Uncompahgre  Indian 
Reservation,  Utah  (collected  March  20-May  5)  ;  17  specimens 
from  Kinney  Ranch,  Wyoming  (July  25-Aug.  7);  15  specimens 
from  Rock  County,  Nebraska  (Oct.  8-22),  and  3  specimens  from 
Chaco  Cafion,  New  Mexico  (June  16). 
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I  am  surprised  to  find  that  the  Nebraska  specimens  present  no 
tangible  differences  from  those  from  Utah  and  Wyoming;  they 
differ  decidedly,  however,  in  much  paler  coloration  from  a  large 
series  of  Peroiipus  lichariioni  from  Beaver  County,  Oklahoma 
(Oct.  i2-z6).  The  latter  is  probably  merely  a  subspecies  of 
P.  longipes,  which  is  the  earlier  name  for  the  group. 

Throwing  out  a  few  obviously  immature  specimens,  the  meas- 
urements are  as  foUlows : 


Tod  L.nph. 

T.il  V.r«bne. 

Hind  Foot. 

Uuh 

,  856  (243-275) 

143(139-151) 

4J  5  (39-43) 

.354(235-2711 

14H130-144I 

41.3(40-42) 

Wyomiii^'.'. 

..  tss 

,  258  (335-278) 

144(138-159) 

42      (40-44) 

..  4Sfi 

,155(^43-272) 

146(138-160) 

4i-5<39-43l 

Nebraska.'.' 

..loii, 

,  253 (240-272) 

145(134-158) 

42      (41-43) 

...399 

,  253  (240-261) 

139  ('35-142) 

41.7(41-42) 

A  small  series  from  Custer  County,  South  Dakota,  previously 
referred  to  P.  rickariisem  (this  Butleiin,  VII,  p.  165),  evidently 
belong  to  the  Itmgipes  type. 

"Common  throughout  the  Uncompahgre  Reservation.  At 
Kinney  Ranch  I  found  them  only  in  the  sand  dunes,  and  asso- 
ciated with  Spermophilus parvus." — W.  W,  G. 

8.  Pero£fiiathus  fasciatus  ( H^iV>/).  Maximilian's  Pocket 
Mouse. — Two  specimens,  3  and  ?  ,  full  grown  but  rather  young, 
collected  at  Kinney  Ranch,  Wyomin};;,  July  21  and  23,  I  am 
unable  to  distinguish  subspecifically  from  Montana  and  South 
Dakota  (eastern  base  of  the  Black  Hills)  examples  oi  P.  fascintus. 
This  extends  the  range  of  the  P.fascialus  group  far  to  the  west 
of  previously  reported  localities,  and  into  the  Green  River  basin. 

These  specimens  measure:  Total  length,  .3126,  ■S134;  tail 
vertebra:,  3  68,  ?  69  ;  hind  foot,  5  19,  9  18. 

"  Taken  in  the  sand  hills,  and  the  only  ones  seen,  although  I 
trapped  especially  for  them." — W.  W.  G. 

9.  Perognathus  fasciatus  flavesceos  Merriam.  Ne- 
braska Pocket  Mouse. — Represented  by  8  full-grown  speci- 
mens from  Perch,  and  2  from  Basset,  Rock  Co.,  Nebr.,  collected 
Oct.  3-27.  The  6  males  measure :  Total  length,  122  (115-127); 
tail  vertebrae,  61    (58-64);   hind   foot,   17   (r6-i8).     The   four 
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females  are  slightly  smaller,  measuring:  Total  length,  121  (117- 
125);  tail  vertebrae,  58  (57-59);  hind  foot,  16.5  (15-17). 

10.  Zapus,  sp.  inc.  Jumping  Mouse. — One  specimen,  S, 
Sherman,  Wyoming,  Sept.  10.  Length,  211  ;  tail  vertebrse,  125  ; 
hind  foot,  39. 

This  specimen  is  very  unlike  any  described  form  of  this  genus, 
and  differs  from  any  specimens  I  have  seen  from  any  other  locality, 
in  having  the  sides  of  the  body  very  light  yellowish,  in  very  strong 
contrast  with  the  nearly  black  dorsal  area. 

11.  Microtus  (Lagurus')  pauperrimus  Cooper.  Pallid 
Meadow  Mouse. — Two  specimens,  collected  at  Kinney  Ranch, 
July  23  and  24.  seem  referable  here,  agreeing  closely  with  Dr. 
Merriam's  description  (N.  Am.  Fauna,  No.  5,  July,  1891,  p.  64) 
of  examples  from  the  Salmon  River  Mountains,  Idaho.  These 
specimens  measure  respectively  as  follows :  No.  WaVi  5  3<^-i  total 
length,  118;  tail  vertebrje,  24;  hind  foot,  16.  No.  V^f^.  *  ad., 
total  length,  108 ;  tail  vertebrje,  24 ;  hind  foot,  16. 

"The  two  specimens  were  taken  from  the  same  burrow  in  a 
sand  hill  near  Kinney  Ranch."— W.  W.  G. 

12.  Microtus  (Pedomys)  haydenii  (Baird).  Hayden's 
Meadow  Mouse. — Four  specimens,  3  adult  males,  i  adult  female. 
Spring  Creek,  Custer  Co.,  South  Dakota,  June  12,  Nov.  12  and 
Dec  12.  Although  taken  at  different  seasons,  they  all  agree 
closely  in  coloration.  They  also  agree  with  the  single  specimen 
previously  recorded  (this  Bulletin,  VI,  328)  from  the  same  locality. 
They  measure  as  follows :  Total  length,  153  (132-164),  tail  verte- 
bra, 33  (27-37) ;  hind  foot,  20  (19-21). 

13.  Microtus  (Pedomys)  austerus  {Le  ConU).  Prairie 
Meadow  Mouse. — Represented  by  7  specimens  from  Perch, 
Rock  Co.,  Nebraska,  Oct.  26-28.  The  five  adults  (3  53,  2??) 
measure  as  follows :  Total  length,  141  (135-154);  tail  veriebrte, 
33(31-35);  hind  foot,  20(19-20.5). 

"All  were  taken  in  dry  sandy  ground  bordering  a  cornfield.  It 
was  common  at  that  particular  locality." — W.  W.  G. 

!»:/:  Mariim.  Am.  Nal..  XXIX,  p.  J5B,  Aug.,  189J. 
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14.  Microtus  (Microtus)  pennsylvanicus  {Ord).  East- 
ern Meadow  Mouse. — A  series  of  19  specimens,  from  Perch, 
Nebraska,  Oct.  5-ao,  do  not  differ  appreciably  from  M.  pennsyl- 
vanicus from  the  East.  Of  19  specimens,  15  are  in  adult  pelage, 
though  doubtless  not  all  fully  adult  in  size.  They  measure  as 
follows : 

LesElh.  Tail  Vencbnc.  Hind  Foot. 

7*3 >53  (138-161)  41  (34-4B)  ai  (20-i2) 


I  (20-12) 


15.  Microtus  (Microtus)  lon^cauda?(j1/>rrj;i»i).  Long- 
tailed  Meadow  Mouse. — Two  specimens  from  Sherman,  Wyo- 
ming, Sept.  II,  are  doubtfully  referred  to  this  species.  One 
is  a  young  adult,  the  other  an  old  adult,  with  the  tail  mutilated. 

16.  Microtus  (Microtus),  sp.  inc. — The  13  specimens  in- 
cluded under  the  above  heading  are  from  the  following  localities  : 
Sherman,  Wyoming,  Sepi.  10  and  11,  3  specimens;  Laramie, 
Wyoming,  Sept.  8,  5  specimens ;  Kinney  Ranch,  Wyoming,  July 
lo-Aug.  15,  4  specimens.  All  but  4  are  more  or  less  immature, 
some  being  quite  young.  The  4  adults  (38?  ,  i  5  )  measure  as 
follows:  Total  length,  139  (131-146);  tail  vertebras,  36,5  {33- 
40);  hind  foot,  18.5  (17-20). 

"The  specimens  from  Kinney  Ranch  were  all  taken  in  the 
alkali  marsh  previously  mentioned,  and  so  were  rather  rare  at  this 
locality  "— W.  W.  G. 

17.  Neotoma  Cinnamomea  Allen.     Fulvous  Wood  Rat. 


As  already  stated  {I.  c),  this  species  is  represented  by  31  speci- 
mens from  Kinney  Ranch,  Wyoming,  taken  July  6-Aug.  6  ;  and 
2  from  Uncompahgre  Indian  Reservation,  Utah,  April  2  and  9. 
To  the  same  species  I  refer  3  specimens  since  received  from 
Chaco  Cafton,  northwestern  New  Mexico,  collected  June  18-23, 
1896. 

This  species  proves  to  be  very  different  from  N.  rupicola  of  the 
Bad-lands  of  South   Dakota,  differing  in  important  cranial  char- 
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acters,  as  well  as  in.size,  though  the  two  forms  bear  a  very  close 
resemblance  to  each  other  externally.     It  is  also  very  different 

from  N.  orolestes. 

"Found  throughout  the  Washakie  bad-lands  and  Uinta  Basin, 
wherever  the  country  is  rough  enough  to  suit  their  habits,  which 
are  the  same  as  those  of  N.  rupicola"  (see  this  Bulletin,  VII,  p. 
a7o).~W.  W.  G. 

18.  NeotOtna  rupicola  Allen.  Bad-lands  Rat.— Three 
specimens,  Spring  Creek,  South  Dakota,  Dec.  17  and  Feb.  17  and 
19.  These,  though  in  winter  pelage,  differ  very  little  from  Sep- 
tember specimens,  except  that  the  pelage  is  fuller. 

19.  Neotoma  orolestes  Merriam.  Mountain  Wood  Rat. — 
I  refer  provisionally  to  this  species  i  specimen  from  Elk  Moun- 
tain, Wyoming  (Sept.  7);  5  from  Sherman,  Wyoming  (Sept.  9, 
10) ;  4  from  Snake  River,  northwestern  Colorado  (Aug.  25,  16) ; 
and  2  from  Three  Forks,  northwestern  Colorado  (Sept,  2).  They 
agree  in  much  larger  size,  larger  amount  of  black  in  the  dorsal 
pelage,  and  grayer  nose,  in  comparison  with  N.  cinnamomea,  and 
in  these  features  they  approach  N.  orolestes,  described  from  a 
little  further  south  in  the  mountains  of  Colorado  (type  locality  of 
the  species,  Saguache  Valley).  While  resembling  this  species  in 
color,  they  average  rather  smaller  than  the  measurements  given 
for  the  type  of  the  species.  The  10  adults  from  the  localities 
above  named  measure  as  follows : 

Lenph,  TwI  Vcnebrji.  Hind  Fool. 

6  S  i 39*  (382-394)  '67  (158-183)  43  (40-45) 

4  SS 357(344-365)  '54  ('47-160)  41  (40-41) 

The  corresponding  measurements  for  the  same  number  of 
examples  of  N.  cinnamomea  are  as  follows  ; 

Length.  TiiL  Vcrtcbne.  Hiad  Foot, 

6ii 364(356-368)  158(151-163)  41(40-43) 

4SS 343(337-351)  148(144-150)  39(37-41) 

"  Apparently  a  common  animal  at  the  localities  where  speci- 
mens were  taken," — W.  W,  G. 
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20.  Peromyscus  tniei  (Shu/eldt).  True's  Cliff  Mouse. — 
One  specimen,  S  adult,  Brown's  Park,  northeastern  Utah,  June 
15.  Apparently  identical  with  specimens  from  near  the  type 
locality  in  New  Mexico. 

"  Taken  from  a  nest  of  Neotoma  cinnamomea,  in  a  high  cliff." — 
W.  W.  G. 

21.  Peromyscus  auripectus  Allen.  Silkv  Cliff  Mouse. — 
Uncompahgre  Indian  Reservation,  April  2  and  3  and  May  10  ; 
4  specimens,  all  adult.  They  are  nearly  indistinguishable  in 
coloration  and  size  from  the  type  series  of  the  species  from  Bluff 
City,  southeastern  Utah  (May  8-17),  Three  of  the  four  speci- 
mens have  the  fulvous  pectoral  spot  strongly  developed. 

Chaco  Cafion,  San  Juan  region,  northwestern  New  Mexico, 
June  7  and  8 ;  4  specimens,  all  adult  males.  These  all  lack  the 
fulvous  pectoral  spot,  but  are  otherwise  like  the  Bluff  City  series 
in  coloration,  though  slightly  larger. 

In  measurements  these  three  series  compare  as  follows  ; 

LcnEtb.          Tul  Vcnebn.  Hind  Foot. 

BluftCily 5  Ji,  5S9  ..171  (167-1B1)     92(85-98)  22.3(22-24) 

Chaco  CaBon 4  i  J 175  (171-180)    92  (90-95)  22.1  (22-23) 

Uncom.  Ind.  Res. .4  167(159-176)    89(86-92)  22.2(22-23). 

"  Relatively  much  less  common  than  the  other  species  of  Pero- 
myscus which  were  found  associated  with  it,  the  ratio,  as  deter- 
mined by  trapping,  being  about  as  1  to  5.  I  have  always  found  it 
confined  to  rocky  places.  In  Chaco  Cafion  the  Pueblo  ruins  were 
its  favorite  abode."— W.  W.  G. 

22.  Peromyscus  texanus  nebrascensis  {Mearns).  Ful- 
vous White-footed  Mouse. — This  species  is  represented  by  a 
large  number  of  specimens,  from  a  wide  range  of  localities,  as 
follows  ;  Uncompahgre  Indian  Reservation,  Utah,  May  i-June  i  ; 
II  specimens,  8  adult  and  5  young.  Kinney  Ranch,  Wyoming, 
June  15-Aug.  5 ;  60  specimens,  about  one-half  adult.  Perch, 
Rock  Co.,  Nebraska,  Oct.  ^-t\\  14  specimens,  6  adult. 

The  Nebraska  specimens  have  smaller  ears  than  those  from 
Utah  and  Wyoming,  and  are  much  brighter  colored,  but  the  color 
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differences  may  be  in  part  due  to  season.  The  series,  however,  is 
too  small  for  satisfactory  comparison.  The  adults  of  these  series 
measure  as  follows : 

Length.  Tail  Vcrtcbrx.  Hind  Foot. 

Uncom.I.  Res  .  ^ii,  149(148-160)  63(59-70)  19.8(19-20) 

"    ..   1^^.165(159-170)  70(60-75)  ai     (JO-2J) 

Kinney  Ranch.,  m  ,  159  (147-172)  71  (65-74I  19     (19-21) 

■■      . .  16  !  J  ,  159  (154-173)  76  (66-78)  19.8  (19-30) 

Perch,  Nebr.  ...   i  3  ,     161  65  19 

...  25,     160(156-165)  62(61-63)  19     (iq-i9> 

23.  Peromyscus  texanus  arcticus  {Mearns).  Northern 
White-footed  Mouse. — To  this  form  are  referred  3  immature 
specimens  from  Diamond  Mountain,  Utah,  June  15  ;  8  specimens 
{all  adult)  from  Three  Forks,  northwestern  Colorado,  Sept.  3  ;  5 
specimens  (adult)  from  Fort  Steele,  Wyoming,  Sept.  2  ;  4  speci- 
mens (all  nearly  adult)  from  Elk  Mountain,  Wyoming,  Sept.  7  ; 
5  specimens  (young  adults)  from  Sherman,  Wyoming,  Oct.  10. 
They  are  not  quite  typical,  but  belong  here  rather  than  elsewhere. 
As  they  are  nearly  all  young  adults,  it  is  hardly  worth  while  to 
give  the  measurements. 

24.  Peromyscus  rufinus  Merriam.—K  series  of  13  speci- 
mens, all  but  3  fully  adult,  from  Chaco  Cation,  northwestern  New 
Mexico  (June  11-22).  They  are  the  same  as  the  Rowley  series 
from  practically  the  same  locality,  recorded  first  as  Silomys  sonori- 
ensls  (this  Bulletin,  V,  1893,  p.  74),  and  later  (this  Bulletin,  Vli, 
1895,  pp.  232-234)  as  Peromyscus  leucopus  rufinus.  For  compari- 
son with  the  measurements  already  published  (1.  c,  p.  254)  the 
following  may  be  added:  4-S3,  6?$=  lo;  length,  161  (150- 
173);  tail  vertebrae,  67  (63-77);  ^i"<^  iooX,,  19.7  (rg-ao), 

"The  Puerco  ruins  in  Chaco  Cafton,  near  our  camp,  were  over- 
run with  these  mice.  I  have  never  seen  any  species  of  mouse 
so  abundant  at  any  other  locality.  They  were  associated  with  P. 
auripeclus."—yN.  W.  G. 

25.  Reithrodontomys    dychei  Allen.    Dvche's  Harvest 

Mot;sE. — A  series  of  23  specimens  of  Reithrodontomys,  ranging  in 
age  from  nursing  young  to  adults,  from  Perch,  Rock  Co.,  Nebr., 
(Oct.  3-26),  seem  better  referable  to  P.  dychei  than  Co  the  more 

western  P.  dychei  nebrascensis. 
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"Very  common,  and  found  in  all  sons  of  locations.  I  found 
nests  of  this  species  containing  nursing  young  as  late  as  Oct.  39." 
— W.  W.  G. 

26.  Onychomys  leucogaster  {Wied).  Eastern  Grass- 
hopper Mouse, — Represented  by  20  specimens  from  Perch,  Rock 
Co.,  Nebraska,  collected  Oct.  3-25-  All  but  three  or  four  appear 
to  be  fully  adult.     The  measurements  are : 

Lenpfa.  Tail  Vertebnc  Hind  Font. 

83  i 141(139-148)  39     (36-41)  20.6(ao-ai) 

82  S I42(I35-14&)  39-4(36-45)  31     (20-2a) 

"A  common  mouse  at  Perch,  where  it  was  especially  abundant 
in  old  fields."— W.  W.  G. 

27.  Onychomys  leucogaster  brevlcauda  Merriam. 
Idaho  Grasshopper  Mouse. — A  series  of  aa  specimens,  all  but 
6  more  or  less  immature  (many  are  little  more  than  half  grown), 
is  provisionally  referred  to  this  species.  All  but  three  were 
taken  at  Kinney  Ranch,  June  29  to  Aug.  5 — the  others  at  Rife's 
Ranch,  June  17.  A  specimen  from  Three  Forks,  northwestern 
Colorado,  collected  Sept.  i,is  referred  also  to  the  same  form. 
Also  two  examples  from  Chaco  Caflon,  northwestern  New  Mexico, 
taken  June  r6. 

The  chief  difference  between  the  above-mentioned  specimens 
and  typical  O.  leucogaster  consists  in  their  very  noticeably  larger 
ears. 

Three  adult  males  and  4  adult  females  from  Kinney  Ranch 
measure  as  follows : 

Lcnph.  Tail  VcRcbne,  Hind  Fool. 

^!■  i 136(132-143!  37(35-401  20(19-21) 

4  S  9 132  ( 120-141 )  37  (32-38)  20  (19-20) 

Another  specimen,  in  the  same  lot,  but  not  included  in  the 
foregoing  measurements,  has  a  much  longer  tail,  measuring  as 
follows  :  Length,  146  ;  tail  vertebrae,  50 ;  hind  foot,  ao. 

"  Very  common  at  Kinney  Ranch,  and  found  in  the  same  bur- 
rows with  Spermophilus  elegans.  At  Three  Forks,  Colorado,  the 
single  specimen  taken  was  the  only  one  seen,  the  locality  appar- 
ently being  not  suited  to  the  needs  of  this  species." — W,  W,  G, 
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28.  Cynomys  leucurus  Merriam.  White-tailed  Prairie 
Doc. — One  specimen,  Uncompahgre  Indian  Reservation,  ?  ad., 
April  28, 

"Quite  common  at  Kinney  Ranch  and  Uncompahgre  Reserva- 
tion. I  also  observed  colonies  at  Baggs,  Rawlins,  Fort  Steele, 
and  Laramie  City,  Wyoming. 

"  The  first  examples  of  Cynomys  ludovicianus  met  with  on  our 
wagon  journey  east  were  seen  at  the  base  of  the  Laramie  Moun- 
tains, 25  miles  west  of  Cheyenne." — W.  W.  G. 

29.  Spertnophilus  elegans  Kennicolt.  Wyoming  Spermo- 
PHiLE. — A  series  of  35  specimens  from  Kinney  Ranch,  Bitter 
Creek,  Wyoming,  June  17-July  13,  consists  largely  of  immature 
examples,  varying  in  age  from  less  than  one-quarter  grown  to 
nearly  full  size.  The  unquestionably  adults  of  the  aeries  meas- 
ure as  follows : 

Tolal  Unglb.  Tail  Vmcbia.  Hind  Fcxil. 

Hi 270(851-233)  69(67-76)  41(39-43) 


.268(256-277)  68(64-74)  40(40-41) 


"  First  observed  at  Brown  Park.  It  is  an  exceedingly  abundant 
animal,  and  a  nuisance  where  any  attempt  at  farming  is  made.  It 
evidently  retires  to  its  burrows  very  early  in  the  season,  as  I  did 
not  see  a  single  individual  after  the  20th  of  August," — W.  W.  fl. 

30.  Spermophilus  obsoletus  Kennicott.  Kennicott's 
Spermophile. — One  specimen,  5  ad.,  from  Perch,  Rock  Co., 
Nebraska,  Oct.  6. 

"This  was  the  only  individual  seen,  and  I  was  informed  by 
residents  at  Perch  that  it  was  rare  in  this  locality." — W.  W.  G. 

31.  Spermophilus  tridecemlineatus  pallidus  Allen. 
Pale  Striped  Spermophile. — One  specimen,  ?>  ad.,  Perch,  Rock 
Co.,  Nebraska,  Oct.  6,  1895. 

32.  Spermophilus  tridecemlineatus  parvus  <4//<rn.  Small 
Striped  Spermophile. 
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Represented  by  2  specimens  from  the  Uncompahgre  Indian 
Reservation,  Utah,  and  9  from  Kinney  Ranch,  Wyoming,  as 
already  recorded  (1.  c). 

"This  species  was  restricted  to  the  sand  dunes  in  a  bad-land 
basin  near  Kinney  Ranch,  and  to  a  similar  locality  in  Kennedy's 
Hole."— W.  W.  G. 

33.  Tamias  wortmani  Allen.    Wortman'r  Chipmunk. 
.  VII,    1895,  p.   335 

As  previously  recorded  (1.  c),  this  species  is  represented  by  a 
series  of  58  specimens,  collected  at  Kinney  Ranch,  Wyoming. 

"  Common  throughout  the  Washakie  bad-lands,  but  not  gener- 
ally distributed,  being  confined  to  rough  and  rocky  places." — 
W.  W.  G. 

34.  Tamias  lateralis  {Say).  Sav's  Chipmunk. — Onespeci- 
men,  ?ad.,  Three  Forks,  northwestern  Colorado,  Sept.  t.  This 
is  a  quite  typical  example  of  the  species. 

35.  Tamias  leucurus  Merriam.  Antelope  Chipmunk. — 
Represented  by  ri  specimens,  collected  in  the  Uncompahgre 
Indian  Reservation  in  Utah,  March  17-May  19,  mostly  in  worn 
breeding  pelage.  They  seem  quite  indistinguishable  from  topo- 
types  of  this  species,  collected  at  corresponding  seasons.  They 
consequently  differ  markedly  from  a  perfectly  comparable  series 
of  T.  I.  cinnamemeui  from  the  San  Juan  region  of  southeastern 
Utah,  to  which  they  would  seem,  on  geographical  grounds,  more 
nearly  allied.     I'hey  measure  as  follows  : 

ToUl  Lengih.  Tail  Vencbnc.  Hind  Foot. 

6j  ^ 213 (203-321)  60 (50-68)  39.B (38-42) 

49  S 216(205-232)  64(62-68)  39     (35-40) 


Four  specimens  from  Chaco  Cafton,  New  Mexico,  June  17  and 
18,  are  also  referred  to  this  form. 

"  Common  on  the  Uncompahgre  Reservation,  and  one  of  the 
most  conspicuous  animals  at  Chaco  Caiton,  New  Mexico.  1  ob- 
served them  from  the  Rio  Puerco  westward  to  the  Navajo 
Reservation."— W.  W.  G. 
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36.  Tatnias  minimus  consobrinus  Allen.  Wahsatch 
Chipmunk. — Represented  by  46  specimens,  all  collected  at  Kin- 
ney Ranch,  Wyoming,  June  7-Aug.  8.  Many  of  the  July  speci- 
mens were  in  molt  when  taken,  portions  of  the  old  breeding  pelage 
being  mixed  with  the  new  coat.  Most  of  the  July  and  August 
specimens  had  completed  the  molt.  The  adults,  before  molting, 
become  very  much  faded  and  worn,  losing  nearly  all  of  the  bright 
tints  that  characterize  the  post-breeding  pelage.  The  males,  as 
usual  in  this  and  allied  genera,  molt  considerably  earlier  than  the 
females.    The  adults  of  the  series  measure  as  follows : 

Toul  Unctb.  Tail  Vencbne.  Hind  Foot. 

I4ii  186(176-194)  86(77-93)  39-3(27-31) 

«as  ! 191(176-195)  86(79-93)  ag-S  (27-30) 


"  Common  throughout  the  entire  Washakie  bad-lands.  Occurs 
with  T.  wortmani,  but  the  latter  is  not  so  generally  distributed." — 
W,  W.  G. 

37.  Tamias  quadrivittatus  (i'fl>').  ColoradoChipmunk,— 
A  series  of  11  specimens,  collected  at  Sherman,  Wyoming,  Sept. 
9-JI,  are  distinctly  referable  to  this  form  of  the  quadrivitlatus 
group.     They  measure  as  follows  : 

TdisJ  Lcnfih.  Tail  Vcrtebrat.  Hind  Fool 

a  *, 191(186-195)  84(78-90)  yx     (31-34) 

6  9  9 194  ('9l-'<)7)  84  (78-89)  31,7  (30-33) 

A  series  of  16  specimens  from  Three  Forks,  northwestern  Colo- 
rado {30  miles  above  Bagg'sCrossing),  collected  Sept.  1-2,  are  also 
referred  to  T.  quadrivitlatus,  although  not  typical.  They  are  a 
little  larger,  with  a  slightly  smaller  hind  foot,  considerably  darker 
in  color,  and  have  a  much  narrower,  slenderer  tail.  The  dark 
Stripes  are  blacker,  and  the  median  light  stripes  grayer  (less  white), 
and  the  sides  are  duller  rufous  than  in  true  T.  quadrivitlatus.  The 
differences,  however,  are  hardly  enough  pronounced  to  render 
their  recognition  in  nomenclature  desirable.  This  series  meas- 
ures as  follows  : 

TduI  Length.  Tail  Vcrubrs  Hind  Foai, 

10^  ^ 190(188-195)  85(81-89)  a9-5U8-3o) 


,8(188-204)  88(34-93)  30-7  (30-30 


"  An   exceedingly  common  Chipmunk  at  both   Sherman  and 
Three  Forks."— W.  W.  G. 
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38.  Sciurus  hudsonicus  (Erxl.).  Chickaree.— Three 
specimens  from  Sherman,  Wyoming,  collected  Sept.  9-11,  repre- 
sent a  pale  phase  of  S.  kudsonicus,  not,  however,  sufficiently  differ- 
ent from  the  eastern  type  to  be  separable  as  a  subspecies. 
In  some  features  the  specimens  grade  slightly  toward  S.  h. 
rUhardioni. 

39.  Vespertilio  ciliolabnun  Merriam.  Little  Pale 
Bat. — Two  specimens,  males,  Kinney  Ranch,  Wyoming,  Aug.  i 
and  3. 

"Small  bats  were  fairly  abundant  about  the  spring  at  Kinney 
Ranch,  but  I  am  unable  to  say  which  of  the  species  taken  was 
the  most  common." — W.  W.  G. 

40.  Vespertilio  chrysonotUS  Allen.  Golden-Backed 
Bat. — One  specimen,  Kinney  Ranch,  July  21.  (See  antea,  p.  240.) 

41.  Scalops  argentatus  Aud.  &•  Bach.  Silvery  Mole.— 
One  specimen,  ^  ad.,  Perch,  Rock  Co,,  Nebraska,  Oct.  6. 

42.  Blarina  brevicauda  {Say).  Short-tailed  Shrew. — 
Four  specimens,  2  adult  males  and  t  adult  females,  Perch,  Rock 
Co.,  Nebraska,  Oct.  6-16. 

"  A  rather  rare  species  along  the  lake  at  Perch."— W.  W.  G. 

43.  Sorex  personatUS  Geoffrey  St.  HHaire.  Eared 
Shrew. — Represenled  by  an  adult  female,  taken  at  Sherman, 
Wyoming,  Sept.  9. 

44.  Sorex  personatus  baydeni  (Baird).  Hayden's 
Shrew. — Represented  by  4  specimens  from  Bassett  (Oct.  4)  and 
10  from  Perch  (Oct.  9-r5),  Rock  Co.,  Nebraska.  About  one-half 
are  in  winter  coat,  a  few  are  still  in  summer  coat,  and  the  rest 
represent  intermediate  stages  between  the  two  pelages.  The 
series  measures  as  follows  : 

Twal  Lenglh.  Tail  Vtnch™.  '  Hind  Foot. 

6^  i 96I86-100)  35.5(30-38)  12     (11.5-13) 

7  S  S 9«  (88-98)  36.S  (29-38)  11.5  (II-I2) 

[Decemiir,  tSgd.^  17 
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"  Found  in  the  same  localities  as  BlaHna  brevicauda,  but  much 
more  common." — W.  W,  G. 

45.  Taxidea  taxus  (5M«Arr).  Badger.— One  skull,  Otto, 
Wyoming,  Aug.  i. 

46.  Canis  latrans  5^)-.  Prairie  Wolf;  Covote. — A  litter 
of  4  young,  Uncompahgre  Indian  Reservation,  Utah,  March  22, 
Also  I  skull,  Otto,  Wyoming. 

47.  Canis  nubilus  Say.  Gray  Woi-f;  Timber  Wolf. — 
Two  skulls,  Otto,  Wyoming. 

48.  Lynx  rufus  Maf.  Bay  Lynx. — Two  specimens,  Otto, 
Wyoming,  Aug.  i. 

"  Very  abundant  in  the  Big  Horn  Basin.  Individuals  were  seen 
along  the  creek  and  on  the  sage-brush  flats  nearly  every  day." — 
W.  W.  G. 
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Article  XVI.— PSITTACOTHERIUM,  A  MEMBER  OF  A 
NEW  AND  PRIMITIVE  SUBORDER  OF  THE 
EDENTATA. 

By  Dr.  J.  L.  Wortman. 

The  explorations  of  the  Museum  palKontological  party  in  the 
Basin  of  the  San  Jiian  of  New  Mexico,  during  the  past  summer, 
secured,  among  other  important  materials,  the  larger  part  of  an 
anterior  limb  of  Psiltacotherium  multifiagum  Cope,  associated 
with  the  lower  jaws  and  a  number  of  the  upper  teeth.  The 
exact  locality  in  which  the  specimen  was  found  is  near  the  head 
of  the  Cailon  Escavada,  in  the  upper  horizon  of  the  Puerco 
formation.  The  specimen  in  question  was  found  by  the  writer, 
and,  with  the  exception  of  a  few  unimportant  weathered  frag- 
ments, was  bedded  in  its  original  matrix,  a  soft,  friable,  reddish- 
colored  clay.  The  jaws  and  limb  were  not  more  than  a  foot  or 
eighteen  inches  apart,  so  there  can  be  very  little  doubt  that  they 
belong  to  one  and  the  same  individual.  It  may  be  further  added 
that  no  other  remains  were  found  within  several  hundred  feet  of 
them. 

Since  the  specimen  in  question  presents  characters  of  such 
unusual  interest  and  importance.  I  have  thought  it  advisable  to 
give  this  brief  preliminary  account,  which  will  be  followed  by  a 
more  exhaustive  description,  together  with  a  critical  review  of  the 
allied  forms,  copiously  illustrated. 

It  has  been  the  custom  of  palaeontologists  to  place  the  genus 
Psittaeotherium,  after  Cope,  in  the  Titlodontia,  but  i  will  endeavor 
to  show  that  it  not  only  has  no  relationship  with  that  group,  but 
that  with  the  genera  Hemiganus,  Edoganus  and  Sty/inudon  it  forms 
a  closely  connected  and  consecutive  series  ancestral  to  and  lead- 
ing directly  to  the  Gravigrada  or  Ground  Sloths.  A  second 
series,  composed  of  Onyckodectes  and  Conoryclts  is  clearly  an 
allied  group  which  probably  led  to  the  Armadillos. 

These  two  series  I  herewith  arrange  under  a  new  suborder,  for 

which  I  propose  the  name  Ganodcinta,  constituting  a  primitive 

division  of  the   Edentata,     It  may  be  defined  according  to  our 

[2591 
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present  knowledge  as  follows  ;  Primitive  Edentates,  characterized 
in  the  earlier  forms  by  rooted  teeth  with  divided  fangs  having  a 
more  or  less  complete  enamel  investment,  in  the  later  forms  hy 
the  teeth  hecoming  hypsodont,  rootless,  of  persistent  growth,  and 
by  limitation  of  the  enamel  to  vertical  bands  in  progressive 
decrease.  They  are  further  characterized  by  the  presence  of 
incisors  in  both  jaws,  by  a  typical  molar  and  premolar  dentition. 
by  a  tritu here II late  molar  crown,  which  disappears  early  in  life 
through  wear,  leaving  the  dentine  exposed. 

Of  this  suborder  there  are  two  families,  viz.  :  Conoryctidae, 
including  Conoryctes  and  Ony,hodectes,  and  Stylinodontidse,  in- 
cluding Hemiganus,  Psitlacolherium,  Ecloganiis  and  Stylinodon. 
The  lower  Puerco  representatives  of  these  two  families  approach 
one  another  closely,  the  tooth  structure  of  Hemisanus,  Onycke- 
decles  and  Conoryctes  being  very  similar.  Hemiganus,  however, 
displays  a  type  of  lower  jaw  which,  together  with  the  foot 
structure,  clearly  foreshadows  Psittacolheriuni,  which  in  turn  is 
undoubtedly  the  forerunner  of  Ectoganus  and  Stylinodon.  This 
family  would  then  be  characterized  by  having  a  remarkably  short, 
deep,  and  heavy  lower  jaw  with  an  enormously  developed  coro- 
noid  process  reaching  even  with,  or  in  advance  of,  the  posterior 
termination  of  the  tooth-line.  The  fore  foot  is  short,  with  re- 
markably abbreviated,  deeply  excavated  first  and  second  pha- 
langes {unknown  in  Hemiganus),  together  with  a  powerful, 
highly  compressed,  deep  claw  ;  to  this  should  be  added  a  highly 
characteristic  shortening  of  the  facial  portion  of  the  skull.  The 
Conoryctidae,  on  the  other  hand,  have  more  lengthened  and  slender 
lower  jaws  without  special  enlargement  of  the  coronoid,  elon- 
gated facial  region  of  the  skull,  with  much  smaller  and  more 
rounded  claws. 

Family  STYLINODONTID.-E  Marsh. 

The  genera  of  this  family,  with  their  definitions,  are  as  follows  : 

Crowns  of  upper  canines  encased  in  enamel  :  canines  not  growin;;  from 
persistent  pulps  ;  lower  incisors  faced  wild  enamel  ;  lower  nmlars 
and  premoUrs  rooled  with  divided  fangs  and  enamel -covered 
crown Hemiganus  Co^.      Lower  Puerco. 
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Crowns  of  upper  canines  with  eaamel  confined  to  anterior  face ; 
canines  not  growing  from  persistent  pulps;  lower  incisors  faced 
with  enamel  :  lower  molars  and  premoliirs  rooted  with  fangs  con- 
nate, and  enamel -covered  ctaims..Piitlaci>litrium  Cope.    Upper  Puerco. 

Crowns  of  superior  canines  with  enamel  confined  to  anierior  face ; 
canines  growing  from  persislent  pulps  ;  lower  incisors  without 
enamel ;   lower  molars  and   premolars  with  connate  fangs  ;  enamel 

confined  to  vertical  bands  on  inferior  premolars 

Ecleganus  Cope.     Wahsatch. 
Crowns  of  canines  unknown,  growing  from    persistent  pulps  ;  all   lower 
teeth  rootless,  growing  from  persislent  pulps ;  enamel  of  all  lower 

molars  and  premolars  confiot^  10  vertical  narrow  bands 

SiylinadoH  Marsh.     Bridger. 

Of  the  limb  of  Piittocotkerium,  there  are  preserved  the  ulna  and 
radius,  the  lunar,  unciform,  the  greater  part  of  the  magnum, 
together  with  the  third  and  fourth  metapodials  bearing  their  re- 
spective phalanges.  The  median  and  proximal  phalanges  of  the 
second  digit,  with  a  part  of  the  claw,  are  also  preserved.  On 
comparison  of  these  bones  with  the  corresponding  parts  of 
Mylodon  robustus,  the  likeness  is  seen  to  be  so  striking  that  one 
would  have  scarcely  any  hesitancy  in  referring  Ihem  to  the  same 
family.  The  metapodials  are  unusually  short,  which,  with  the 
two  proximal  phalanges,  hardly  exceed  the  claw  in  length.  The 
proximal  and  median  phalanges  are  short,  robust,  and  deeply 
excavated  at  their  articular  extremities ;  the  claws  are  enormously 
developed, somewhat  compressed  from  side  to  side,  with  a  marked 
curvature  upon  their  dorsal  surface.  The  third  and  fourth  meta- 
podials exhibit  the  same  relations  to  each  other  and  the  carpal 
bones  as  do  those  of  Myiodun,  with  a  few  unimportant  excep- 
tions.    The  ulna  and  radius  are  also  strikingly  megatheroid. 

The  evidence  of  the  Edentate  affinities  of  this  suborder  may 
be  briefly  summed  up  as  follows  :  In  the  Stylinodontidx  the  facial 
part  of  the  skull  is  short,  the  incisors  have  undergone  gradual 
diminution,  the  canines  were  enlarged  as  in  Megalonyx,  all  the 
teeth  finally  came  to  be  rootless  and  grew  from  persislent  pulps, 
and  what  is  yet  most  signihcant,  the  enamel  came  to  be  limited  to 
narrow  vertical  bands  with  strong  tendency  to  progressive  disap- 
pearance, as  is  seen  In  the  tusks  of  the  earlier  Proboscidea.  The 
structure  of  the  fore  limb,  so  far  as  we  know  it,  is  almost  iden- 
tical with  that  of  the  large  (iround  Sloths  ;  the  distal  end  of  the 
femur  shows  marked  flattening,  and  the  head  of  the  humerus 
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displays  that  peculiar  pyriform  pattern  so  highly  characteristic  of 
the  South  American  Edentata. 

In  the  Conoryctidje  there  is  the  same  evidence  of  the  weak 
development  of  the  enamel,  accompanied  by  loss  of  incisors. 
The  skeleton,  so  far  as  known,  shows  many  striking  similarities  to 
that  of  the  Armadillos,  of  which  this  family  is  in  alt  probability 
ancestral.  It  would  appear,  therefore,  and  I  think  the  proposi- 
tion is  now  susceptible  of  demonstration,  that  the  South  American 
Edentata  originated  in  this  country,  that  they  migrated  from 
North  America  before  the  close  of  the  Eocene  period,  and  did  not 
appear  in  South  America  until  late  in  the  Eocene  or  early  in  the 
Miocene  time.  Collateral  evidence  of  this  migration  to  the 
southward  in  the  Eocene  is  seen  in  the  disappearance  of  Menisco- 
therium  of  the  New  Mexico  Wahsatch  and  the  appearance  of  its 
allies,  the  Proterotheriid<e,  later  in  South  America. 
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Article    XVII.  — ON    MAMMALS    FROM    THE    SANTA 
CRUZ   MOUNTAINS,  CALIFORNIA. 


By  J.  A.  Allen. 

The  collections  forming  the  basis  of  the  present  paper  were 
made  at  Portola  and  La  Honda,  in  San  Mateo  County,  California, 
two  small  towns  in  the  Santa  Cruz  or  Coast  Range  of  mountains. 
Portola  is  on  the  western  slope,  La  Honda  is  on  the  eastern  slope, 
the  two  localities  being  only  about  ten  miles  apart.  The  La 
Honda  Collection  was  made  during  the  week  ending  Jan.  i,  1895, 
by  Messrs.  W.  W.  Price  and  R.  L.  Wilbur,  and  numbers  236  spe- 
cimens; the  Portola  Collection  was  made  March  13  to  April  16 
(both  inclusive),  1895,  by  Messrs.  R.  L.  Wilbur  and  J.  Diefenbach, 
for  Mr.  Price,  and  numbers  about  400  specimens.  I  am  indebted 
to  Mr.  Price  for  the  opportunity  of  studying  the  entire  series  of 
about  650  specimens,  of  which  about  one-third  was  purchased  by 
the  Museum.  ' 

As  the  number  of  species  contained  in  these  collections  is  small, 
the  common  species  are  represented  in  large  series,  thus  furnish- 
ing valuable  information  respecting  the  range  of  individual 
variation.  The  annotations  given  below  relate  mainly  to  this 
feature. 

I.  Lepus  trowbridgei  JiairJ.— Six  specimens,  collected  at 
Portola,  March  24-26. 

Z.  Perog:nathuS  californicus  Merriam. — Two  specimens, 
Portola,  March  25. 

3.  Thomomys  bottae  (£.  &*  G.).— Six  specimens  from 
Portola,  collected  March  23-April  3,  present  the  following  meas- 
urements : 

TduI  LcDgih.  Tail  Venebrx.  Hind  Foot.  Ear. 

4  i  *..  .844(215-270)        66     (56-82)         30     (88-33)        7-4  (S-IO-S) 
IBS..  .ao8(2o6-aio)        51.5(51-52)        25.5(25-26)       8     (8-  8) 

[263] 
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4.  Neotoma  fuscipes  Baird. — This  series  includes  about 
50  specimens  from  La  Honda,  taken  Dec.  25-Jan.  3,  and  about 
100  from  PortoTa,  taken  March  15-April  17.  The  I-a  Honda 
specimens  are  all  adult ;  the  Portola  series  includes  4  immature 
examples,  one  of  which  is  very  young  (less  than  one-fourth 
grown),  and  the  other  three  are  still  in  the  plumbeous  pelage, 
though  nearly  full  grown. 

This  series  of  150  specimens,  from  practically  the  same  locality 
and  taken  at  nearly  the  same  season,  is  of  interest  as  throwing 
light  on  the  normal  range  of  variation  in  respect  to  coloration, 
size,  etc.  The  series  from  the  two  localities  are  practically  indis- 
tinguishable as  regards  coloration  ;  the  slight  apparent  difference 
in  measurements  is  doubtless  due  to  the  fact  that  the  measure- 
ments of  the  two  series  were  taken  by  different  persons. 

The  larger  or  Portola  series  will  be  taken  as  the  basis  of  the 
following  comment. 

Young. — The  single  very  young  specimen  is  similar  in  colora- 
tion to  the  nearly  full-grown  young,  except  that  the  dorsal  surface 
is  more  profusely  lined  with  black,  giving  a  more  blackish  general 
effect.  The  full-grown  young  (total  length,  335  to  359)  vary  from 
ashy  plumbeous  to  dusky  plumbeous,  with  a  faint  wash  of  pale 
buff  on  the  sides  and  over  the  abdomen. 

Adult. — Between  the  young  examples  just  described  and  the 
next  stage  there  is  a  wide  gap  as  regards  age,  the  rest  of  the 
series  being  all  'adult,'  but  the  specimens  may  perhaps  be 
roughly  distinguished  as  'young'  adults,  ' middle-aged '  adults, 
and  'old'  adults,  on  the  basis  of  size  and  coloration.  The 
smaller  specimens,  as  a  rule,  are  less  rufous  above,  and  less 
washed  with  fawn  or  reddish  buff  over  the  abdominal  region. 
The  younger  specimens  are  generally  yellowish  brown  above 
strongly  lined  with  black,  the  middle  of  the  dorsal  area  being 
often  quite  blackish,  and  the  rest  of  the  upper  surface  rather 
faintly  yellowish  brown.  Below,  the  breaiit  and  anal  region  are 
white  with  a  faint  yellowish  cast  ;  abdominal  area  more  or  less 
washed  with  fawn  color,  the  fur  dusky  at  base.  From  this  phase 
there  is  every  gradation  to  the  obviously  'old  '  adults,  in  which 
the  whole  upper  surface  is  more  or  less  strongly  reddish  brown, 
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with  much  less  black,  and  the  lower  surface,  particularly  the 
abdominal  area,  is  rather  stiong  fawn  culor,  or  even  ochraceous 
buff.  It  is  evideni,  however,  that  while  this  rather  wide  variation 
in  color  is  largely  due  to  age,  there  is  also  a  wide  range  of  indi- 
vidual variation,  as  some  of  the  young  adults  are  quite  strongly 
reddish  brown  above,  while  some  very  old  specimens  almost 
altogether  lack  the  reddish  suffusion  above  and  the  fawn  color 
below.  Thus  in  some  obviously  old  specimens  the  lower  parts 
are  white,  or  yellowish  white,  while  in  others  the  whole  lower 
parts,  including  the  breast,  throat  and  anal  region,  as  well  as  the 
abdomen,  are  deeply  suffused  with  fawn,  with  in  some  cases  the 
abdomen  strongly  ochraceous  buff. 

Feet. — The  fore  feet  as  a  rule  are  white  to  the  wrists,  and  the 
hind  feet  have  the  toes  white  to  the  base  ;  but  the  white  on  the 
upper  surface  of  the  hind  feel  is  frequently  restricied  to  the 
apical  half  of  the  toes,  but  also  frequently  extends  over  the 
whole  upper  surface  of  the  metatarsus,  which  is  thus  white  or 
grayish  white,  with,  of  course,  in  different  specimens,  every  inter- 
mediate stage. 

There  is  no  appreciable  sexual  difference  in  coloration,  although 
the  brighlest  colored  specimens  seem  lo  be  more  frequently  males 
than  females.  There  is,  however,  a  slight  sexual  difference  in 
size,  as  shown  by  the  following  summary  of  measurements. 

Measurements. — The  series  falls  about  equally  on  either  side  of 
a  dividing  line  based  on  a  total  length  of  430  mm.  Of  the  La 
Honda  series  of  46  specimens  — 29  males  and  17  females — 25 
exceed  a  total  length  of  420,  and  11  fall  below  this  measurement, 
divided  sexually  as  follows  :  above  420,  jo  males  and  5  females  ; 
below  420,  9  mates  and  12  females. 

Of  the  I'orlola  series  of  87  specimens — 47  males  and  40  females — 
39  exceed  420  and  48  fall  below  420,  divided  sexually  as  follows  : 
above  420,  27  males  and  12  females  ;  below  420,  20  males  and 
28  females. 

La  Honda  Series. — The  La  Honda  series  presents  the  following 
averages  and  extremes  : 

TduI  LcDgih.  TailVoubne.  Hind  Foni.  Eai. 

89  ^  <  ...42q  (368-480)        213(193-230)        44(4:-46)        31.6(30-35) 
17  t  S...40H  i38a-44s)       198(177-220)       43(41-45)       31     (29-34) 
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Of  the  29  males,  8  exceed  a  total  length  of  440  ;  3  reach  or 
exceed  450  ;  9  fall  to  or  below  420,  and  7  to  or  below  410. 

Of  the  17  females,  i  only  exceeds  440  ;  5  exceed  420  ;  12  fall 
below  420,  and  7  below  400. 

Poriola  Series. — The  Portola  series  presents  the  following  aver- 
ages and  extremes  ; 

TduJ  LcDglh,  Tail  V«ubrz.  Hind  Foot.  Eir. 

47  i  *  ...423<385-46i)        717  (iSy-lso)      41-5(37-45)      3l-S(29-34) 
40  e  3  ..  .403  (380-456)        109(183-230)      40     (3&-46)      31     (29-34) 

or  the  47  males,  8  exceed  a  total  length  of  440 ;  6  reach  or 
exceed  450;  4  reach  or  exceed  460;  17  exceed  420;  20  fall 
below  420  ;  13  fall  to  or  below  410  ;  and  5  fall  to  or  below  400, 

Of  the  40  females,  1  only  exceeds  440 ;  12  reach  or  exceed 
420  ;  28  fall  below  420  ;  14  fall  below  400. 

Both  Series. — Of  the  total  of  133  adults — 76  males  and  57 
females — 48  males  range  between  400  and  440,  and  28  fall  out- 
side these  limits,  of  which  16  exceed  440  and  12  fall  below  400  ; 
34  females  range  between  400  and  440,  and  2\  fall  outside  these 
limits,  of  which  only  2  exceed  440  and  21  fall  below  400, 

5.  Perotnyscus  califomicus  (GamM).—A  scries  of  207 
specimens,  about  one-third  from  La  Honda  and  two-thirds 
from  Portola,  consist  largely  of  adults,  with,  however,  many  nearly 
full-grown  young  of  the  preceding  year.  The  variation  in  color 
among  adults  is  not  great,  as  regards  the  dorsal  aspect  of  the 
animal  ;  the  ventral  surface  varies  from  clear  ashy  white  with  a 
trace  of  fulvous  over  the  pectoral  region  (sometimes  very  pale  but 
rarely  wholly  absent)  to  specimens  in  which  the  whole  pectoral 
area  is  not  only  deep  tawny  ochraceous,  but  this  color  is  pro- 
longed medially  to  the  abdomen,  or  even  the  whole  ventral  sur- 
face is  strongly  washed  with  ochraceous,  most  intense  along  the 
median  line.  About  20  per  cent,  of  the  specimens  (40  out  of  207) 
have  the  tip  of  the  tail  more  or  less  white,  the  amount  of  white 
varying  from  a  slight  pencil  of  white  at  the  tip  to  a  white  tip 
varying  from  half  an  inch  to  an  inch  in  extent. 

As  regards  measurements,  specimens  apparently  fully  adult 
present  a  considerable  range  of  varialion,  as  shown  by  20  males 
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and  10  females  (the  males  outnumber  the  females  a 
selected  at  random,  as  follows  : 

Toul  Length.  Tail  Vencbtc.  Hind  Fd 

SO  i  i a55(a44-a70)        137  <ia5-"56) 

10  9  9 26o(»45-*85)        143(126-155) 


The  females  thus  average  slightly  larger  than  the  males. 

6.  Peromyscus  i^lberti  Allen,— K  series  of  14  specimens  (8 
adults,  3  young  adults,  and  3  young  in  plumbeous  coat)  bear  out 
the  characters  given  in  the  original  description  (this  Bulletin,  V, 
1893,  p.  188).  The  adults  all  have  a  fulvous  pectoral  spot,  vary- 
ing in  different  specimens  from  a  slight  trace  of  fulvous  to  a  very 
large  and  distinct  spot  of  buffy  ochraceous. 

The  adults  measure  as  follows  : 

Total  LcEg'h.  Tail  VnlebrB.  Hind  Fool.  Eur. 

3iJ aio{aoi-3ao)        iio<io5-ii7)       25(25-26)       22(22-23) 

599 206(800-215)       108(101-114)       24(^3-25)       22(21-23) 

As  before  said,  this  species  is  in  nearly  all  respects  externally  a 
miniature  of  P.  calijornicus. 

7.  Peromfscus  texanus  gambelii  (i(ii(>rf).— This  species 
is  represented  by  163  specimens,  of  which  44  were  taken  at  La 
Honda,  Dec.  23-51,  and  119  at  Portola,  mostly  during  the  last 
week  in  March.  .Throwing  out  all  specimens  obviously  not 
adult,  the  collector's  measurements  of  these  two  series  present 
the  averages  and  extremes  given  in  the  following  table  : 

Toul  Length.       Tail  VenebrE.        Hind  Fool.  Eir. 

La  Honda,  17  >>  i  ..161  (150-177)  7l.4(6l-85)  11,3(20-33)  16.8(16-18.5) 

'•  14  9  9. .163(147-181)  70     (63-80)  21     (19-23)  16.7(16-18) 

Portola.        26  i  <.. 165(153-179)  75-5(67-85)  20.6(19-23)  17.1(15.5-19) 

22  ¥  9.-163(150-180)  75.4(64-86)  20.3(18-33)  16.7(15-16) 

The  following  will  show  the  nature  of  the  wide  variation  indi- 
cated in  the  above  table : 

Toullength.  16510111.  or  more 18  6  J  ,  11  9  9 
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Thus  so  per  cent,  of  the  males  and  \z  per  cent,  of  the  females 
fall  between  i6o  and  170  mm.  (both  numbers  inclusive)  in  total 
length,  and  only  1  j'j  per  cent,  of  the  males,  and  rather  less  than 
I  per  cent,  of  the  females,  exceed  a  total  length  of  175. 

As  regards  variations  in  color  among  adults,  '  young  adults' 
are  darker  and  more  heavily  washed  with  blackish  over  the  dorsal 
area  than  'old  adults,'  about  nine-tenths  of  which  are  very  uni- 
form in  coloration,  while  about  one  in  ten  differs  markedly  from 
the  average  style.  The  variation  is  mainly  in  two  directions — 
(i)  toward  excessive  pallor  or  grayness;  (2)  toward  a  rufescent 
shade,  in  which  [he  dorsal  area  is  more  or  less  strongly  suffused 
with  cinnamon  rufous,  varying  much  in  intensity  in  different 
individuals.  The  rufescent  phase  is  about  twice  as  frequent 
in  the  present  series  as  the  pallid  phase.  Extreme  examples, 
considered  by  themselves,  might  prove  quite  misleading. 

8.  Reithrodontomys  longicauda  (Baird).—K  series  of  16 
males  and  24  females,  collected  at  !.a  Honda,  Dec.  23-31, 
give  the  following  measurements  : 

ToulLcnph.       Tail  Vcitcbnc.  Hind  Fool.  Eir. 

16s  i  ...137(125-150)     70(64-7*')      17-5(17   -IS)       13.5(12.5-15) 

24  S  9  ...138(124-154)       70(63-80)        17  4(16.5-18.5)     13      (12.5-14.5) 

About  5  per  cent,  of  the  series  range  in  total  length  from  124- 
130  mm. ;  these  are  probably  young  of  the  preceding  year  ;  but 
they  differ  in  coloration  from  adults  only  in  being  more  varied 
with  blackish  on  the  dorsal  area.  Throwing  out  these  'young 
adults'  would  raise  the  average  total  length  to  about  140  mm. 

9.  Mtcrotus  ^Aax.(Baird). — A  series  of  8adults(2  ^  3,6$  ¥) 
from  La  Honda,  Dec.  25-Jan.  2,  measure  as  follows  ;  Total 
length,  170  (161-172,  one  specimen  198);  tail  verlebrie,  47  (42- 
50,  one  specimen  58)  ;  hind  foot.  21.5  (19-23)  ;  ear,  14.7  {13-17). 

10.  Tatnias  pricei  Allen.' — A  series  of  45  specimens,  appar- 
ently all  practically  adult,  taken  at  Portola  by  Wilbur  and  IJiefen- 
bach,  March  23-Apnl  15,  and  consisting  of  about  an  equal  number 

•  raMi«/'»i'i  Allen,  Bull.  Am.  Mm.  Nil.  Hi«.,  VII,  .B95,  p.  jjj. 
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of  males  and  females,  is  remarkably  uniforni  in  coloration,  there 
being  no  variation  in  this  respect  calling  for  remark.  In  measure- 
ments, throwing  out  a  few  specimens  with  obviously  mutilated 
tails,  the  variation  is  shown  by  the  following ; 


T01.I  Length. 

Tail  Vmtbrz.         Hind  Fool. 

Ear. 

31    ^    .^ 

...252(134-178) 

17  V  V 

...256(241-371) 

113.5(113-130)     35(32-37) 

12       (M.5-24) 

The  females  thus  average  slightly  the  larger,  except  in  respect 
to  the  hind  foot,  which,  according  to  the  collector's  measurements, 
is  slightly  longer  in  the  male. 

11.  Mus  musculus  Z(««. — A  series  of  8  specimens  is  in- 
cluded in  the  La  Honda  series. 

12.  Sciunis  fossor  /"eale. — One  specimen.  La  Honda, 
Dec.  24, 

13.  Sorex  montereyensis  Merriam. — A  series  of  18  speci- 
mens (5  -^  5  .  13  2  2  ),  collected  at  La  Honda,  and  15  specimens 
(6  53  .  9  22  )  taken  at  Portola;  measure  as  follows : 

ToHl  Lengih.  Tail  Verieb™.  Hind  Foot.  Ear. 

Portola bi^.    109(102-117)  46,3(44-48)  13     (12-14)  8.3(8-9) 

"     9*S.     112(105-120)  49     (45-33)  l3-4(>2-l4)  7-3(7-9) 

La  Honda 5*,!,     122(118-127)  48     (46-Sr)  15  (H-IS-S)  7-5(7-8) 

13*  S,     116(111-125)  48     (44-53)  14.5(14-15)  7.8(7-8) 

For  some  not  very  evident  reason  the  Portola  specimens  fall 
considerably  below  the  La  Honda  series.  There  is  no  appreciable 
difference  in  other  characters. 

or  the  34  Shrews  taken  at  these  localities,  all  but  one  appear  to 
be  S.  montereyensis ;  the  other  is  referable  to  S.  calif ornicus. 

14.  Sorex  califomicus  Merriam. — La  Honda,  3  ad.,  Dec. 
28,  Price  and  Wilbur.  Total  length,  95  ;  tail  vertebne,  33  ;  hind 
foot,  12  ;  ear,  6. 

15.  Neiirotrichus  gibbsii  (Bair<i).—kn  adult  female,  col- 
lected at  Portola,  April  6,  by  J.  Diefenbach,  carries  the  range  of 
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the  species  considerably  farther  south  than  is  indicated  by  previ- 
ously published  records.  The  specimen  measures :  Total  length, 
117  ;  tail  vertebrae,  38  ;  hind  foot,  14. 

16.   Scapanus  townsendii  (Bachman).-~pL  single  specimen 
is  contained  in  the  collection  from  Fortola. 
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Article    XVIII.  —  NOTES    ON    BIRDS    OBSERVED    IN 
YUCATAN. 

By  Frank  M.  Chapman. 


Our  knowledge  of  the  bird-life  of  the  peninsula  of  Yucatan  is 
more  complete  than  the  literature  relating  specially  to  the  subject 
would  lead  one  to  suppose.  A  bibliography  of  the  papers  on 
Yucatan  ornithology  contains  few  titles,  but  a  catalogue  of  the 
existing  collections  of  Yucatan  birds  would  enumerate  many 
thousand  specimens. 

By  far  the  largest  number  of  these  have  been  collected  by  Dr. 
George  F.  Gaumer,  formerly  of  Kansas,  and  now  a  practicing 
physician  in  Izamal,  Yucatan, who,  for  the  past  eighteen  years,  has 
been  a  persistent  and  successful  collector  of  the  Yucatan  flora 
and  fauna. 

During  the  early  part  of  this  period  Dr.  Gaumer's  birds  were 
secured  by  the  commercial  naturalist,  Adolphe  Boucard,  of  Paris ; 
later  his  collections  were  disposed  of  to  Messrs.  Salvin  and 
Godman.  These  naturalists  also  obtained  the  major  portion  of 
the  specimens  collected  for  Boucard.  With  the  exception  of  a 
paper  in  the  '  Proceedings '  of  the  Zoological  Society,  and  one  or 
two  minor  publications,  Dr,  Gaumer's  collections  from  the  penin- 
sula have  never  been  separately  reported  upon.  They  have,  how- 
ever, been  incorporated  in  the  'Biologia  Centrali- Americana,'  to 
which  work  the  student  of  Yucatan  birds  must  refer. 

The  fact  that  Dr.  Gaumer  travelled  extensively  over  the  penin- 
sula, in  connection  with  the  uniform  character  of  the  ground, 
renders  it  extremely  probable  that  the  list  of  Yucatan  birds,  at 
least  of  the  permanent  and  summer  resident  species,  is  complete. 
Future  work  in  this  region,  therefore,  should  increase  our  knowl- 
edge of  the  habits,  local  distribution,  and  especially  the  migra- 
tions of  Yucatan  birds.  As  a  contribution  to  this  end  I  present 
the  following  observations,  including  a 'local  list' — the  first  list, 
I  believe,  to  be  published  from  one  locality,  the  value  of  which 
lies  chieHy  in  the  fact  of  its  showing  the  winter  avifauna  of  a 
restricted  territory. 

[171] 
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The  peninsula  of  Yucatan  is  a  geologically  recent  addition  to 
the  mainland,  of  Pliocene  and  Postpliocene  age.  In  some  places 
the  formation  Is  entirely  a  shell  conglomerate  ;  in  otheis  it  has 
become  a  hardened  limestone. 

With  the  exception  of  a  range  of  hills  in  its  central  part,  the 
peninsula  is  flat.  The  surface  is  composed  largely  of  exposed 
rock,  which  is  exceedingly  uneven,  being  pitted,  seamed  and 
carved  into  innumerable  small  pot  holes,  hollows,  caves  and  minor 
irregularities.  In  the  depressions  and  pockets  there  is  a  scanty 
deposit  of  earth. 

The  northern  half  of  Yucatan  has  long  been  deforested,  and 
the  growth  is  now  a  dense  scrub  of  trees  and  saplings,  aver- 
aging one  and  a  half  to  three  and  a  half  inches  in  diameter  and 
fifteen  to  thirty  feet  in  height.  The  earth  will  not  support  a 
crop  for  many  successive  plantings,  and  as  a  result  old  areas  are 
abandoned  and  new  ones  cleared  so  frequently  that  throughout 
the  region  visited  by  me  this  scrubby  wood  is  so  alike  in  appear- 
ance as  to  deceive  one  into  believing  that  it  constitutes  the  true 
sylva  of  the  country.  But  Dr.  Gaumer,  to  whom  I  am  indebted 
for  much  valuable  information,  tells  me  that  this  condition  is  arti- 
ficial, and  that  in  the  less  populated,  southern  half  of  the  penin- 
sula, tropical  forests,  composed  of  heavy  first-growth  limber, 
exist.  He  also  pointed  out  to  me  the  remains  of  this  forest  in 
northern  Yucatan  in  the  shape  of  certain  trees  (sapote  or  sapo- 
dillo),  which,  because  of  the  value  of  their  sap,  had  been  spared. 

With  one  or  two  minor  exceptions  there  are  no  surface  streams 
in  Yucatan.  Water  is  therefore  obtained  from  artificial  or,  for 
the  most  part,  natural  wells  termed  'cenotes.'  These  correspond 
to  the  'sinks'  of  middle  Florida,  but  are  generally  larger  and 
deeper.  They  seem  to  be  supplied  by  subterranean  streams. 
These  cenotes  are  sometimes  80-100  feet  in  depth  and  200  feet 
in  diameter.  They  are  circular  in  outline,  the  walls  being  occa- 
sionally perfectly  perpendicular  from  top  to  bottom,  or,  when  ihe 
earth  has  crumbled  in  about  the  edges,  a  sloping  side  is  formed. 
The  banks  of  cenotes  of  this  character,  through  the  presence  of 
earth  and  moisture,  support  a  fairly  luxuriant  vegetation,  in  strong 
contrast  with  that  of  the  surrounding  country.  Naturally,  large 
numbers  of  birds  are  attracted  to  these  oases. 
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The  dry  and  wet  seasons  in  Yucatan  are  well  defined,  the 
former  beginning  about  November  and  continuing  until  May  or 
June.  During  this  period  rain  is  infrequent,  and  there  is  little  or 
no  dew.  Most  of  the  trees  lose  their  leaves,  and  the  woods  as  a 
whole  assume  a  grayish  brown  tint  with  just  enough  of  green  to 
suggest  the  appearance  of  a  fifteen-year-old  second  growth  in  the 
vicinity  of  New  York  City,  about  May  10.  The  fields  are  brown 
and  parched,  and  the  region  seems  comparatively  arid  and  sterile. 
There  is  thus  a  much  greater  difference  between  the  winter  and 
summer  vegetation  than  in  those  parts  of  the  tropics  where  the 
deep  rich  soil  holds  moisture,  and  supports  a  vegetation  which  in 
turn  condenses  dew. 

The  animal  life  of  the  country  is  of  course  much  affected  by 
these  conditions,  and  in  no  tropical  country  that  I  have  visited  has 
winter  been  so  strongly  suggested.  This  is  particularly  marked 
with  the  birds,  and  the  most  Interesting  fact  developed  in  the 
study  of  Yucatan  bird-life  is  the  regular,  bi-annual  migrations  of 
many  breeding  species. 

Dr.  Gaumer  writes  (P.  Z.  S.,  1883,  436):  "The  birds  disap- 
peared as  the  dry  season  advanced,  except  a  few  of  the  common 
resident  species,  which  lived  about  the  ranches  and  at  the  aguados, 
where  water  was  to  be  found.  On  the  asd  of  May  the  first  of 
the  summer  showers  occurred,  which  was  soon  followed  by  daily 
showers  at  midday.  All  nature  changed  as  if  by  magic  ;  new 
leaves  grew,  and  the  forests  were  again  populated  with  sweet 
songsters." 

Data  are  lacking  to  show  how  regular  this  movement  is,  and 
whether  it  Is  closely  dependent  upon  the  periods  of  rain ;  but  the 
fact  remains  that  we  have  in  Yucatan  a  large  number  of  birds  who 
migrate  to  and  from  their  breeding  grounds,  and  that  in  a  tropical 
avifauna  a  class  of  summer  residents  has  been  formed  through 
climatic  influences. 

Yucatan  bird-life,  as  might  be  expected,  has  been  derived  from 
Mexico  and  Central  America.  With  two  exceptions,  Zenaida 
zenaida  and  Petrochelidon  fu/va,  the  avifauna  is  without  a  West 
Indian  element.  The  first  of  these  birds  occurs  only  on  the 
coast,  the  second  is  a  locally  common  resident.  Both  are  birds  of 
strong  flight,  and  their  presence  in  Yucatan  cannot  be  considered 
\^Decimitr.  iSi)6.]  18 
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as  evidence  in  support  of  the  theory  of  a  former  land  connection 
with  Cuba. 

The  peninsularity  of  Yucatan,  in  connection  with  environ- 
mental conditions,  has  evidently  resulted  in  the  formation  of  some 
fifteen  or  twenty  races,  slightly  differentiated  from  their  Mexican 
or  Central  American  derivatives.  It  has  also  apparently  assisted 
in  preserving  some  species  whose  range  in  Mexico  or  Central 
America  is  now  restricted  to  the  region  bordering  Yucatan.  The 
most  striking  case  of  this  kind  is  furnished  by  the  Ocellated 
Turkey  (A^riociaris'  ocellata),  which  is  found  throughout  Yuca- 
tan, and  is  elsewhere  known  only  in  British  Honduras  and  Guate- 
mala. By  far  the  larger  part  of  its  range,  therefore,  is  included 
in  Yucatan.  But  both  the  geologic  and  natural  history  of  Yucatan 
clearly  show  that  this  remarkably  distinct  bird  could  not  have 
been  evolved  there,  nor  can  we  suppose  that  the  comparatively 
small  area  it  inhabits  in  British  Honduras  and  Guatemala  can 
have  constituted  its  range  prior  to  the  formation  of  Yucatan.  It 
therefore  seems  a  fair  assumption  that  while  its  continental  range 
has  been  restricted,  the  conditions  of  peninsular  existence  have 
proved  favorable  to  its  increase. 

This,  with  several  similar  cases,  may  aid  us  in  explaining  the 
presence  in  Yucatan  of  a  number  of  birds  which,  as  far  as  known, 
have  no  representatives  in  any  other  region.  Piranga  t  oseigularis. 
Icterus  auralus,  Antroslomus  yucatanicus,  Me/anerpes  rubriventris, 
with  two  or  three  others,  compose  this  class.  As  with  Agriocharis 
ocellata,  these  birds  appear  too  distinct  to  have  originated  in  Yuca- 
tan, and  it  seems  probable  that  either  they  have  become  extinct 
in  the  adjoining  regions,  or  have  not  as  yet  been  discovered  there. 

Comparing  the  avifauna  of  Florida  with  that  of  Yucatan  we 
find  they  possess  several  points  in  common.  The  peninsula  of 
lower  Florida  is  but  slightly  older,  geologically,  than  Yucatan,  and 
its  bird-life  has  also  been  largely  derived  by  immigration  from  the 
mainland  to  which  it  is  attached.  As  in  Yucalan,  differentiation 
has  resulted  from  peninsulation,  and  we  have  numerous  races 
whose  relationships  are  evident.  There  are  also  two  birds,  the 
Paroquet  (Conurus  earolinensis)  and  Ivory-billed  Woodpecker 
{Campephilus  principalis),  whose  ranges  have  become  much  re- 
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stTJcted  during  recent  years  and,  with  the  exception  of  a  few  locali- 
ties in  the  lower  Mississippi  valley,  these  birds  are  now  confined 
to  Florida.  The  time  is  not  far  distant  when  the  Paroquet,  at  least, 
will  exist  only  in  southern  Florida;  then  we  shall  have  a  case  in 
distribution  not  unlike  those  found  in  Yucatan. 

The  relationship  of  the  avifauna  of  Cozumel  Island  to  that  of 
Yucatan  is  exceedingly  interesting.  This  island  is  about  ten  miles 
off  the  east  coast  of  Yucatan,  and  is  some  twenty-five  miles  long 
and  ten  miles  in  width.  Mr.  Salvin  remarks  (Ibis,  1885,  p.  185): 
"  The  geological  formation  appears  lo  be  similar  to  that  of  the 
adjoining  coast,  and  consists  of  a  porous  limestone,  through  which 
all  rain  at  once  passes,  so  that  there  are  no  surface- streams  or 
rivers  anywhere  in  the  district." 

The  exploration  of  Cozumel,  some  eleven  years  ago,  by  the 
naturalists  of  the  Fish  Commission.  Mr,  Devis,  and  Dr.  Gaumer, 
resulted  in  the  remarkable  discovery  of  between  fifteen  and 
twenty  forms  peculiar  to  the  island.  As  might  be  supposed,  the 
larger  number  of  these  have  been  derived  from  the  contiguous 
mainland,  but  one  species  has  no  close  relative  nearer  than 
Panama;  another  is  not  represented,  even  generically,  nearer 
than  Vera  Cruz,  while  several  are  representatives  of  genera 
peculiar  to  the  West  Indies. 

It  seems  probable,  therefore,  that  Cozumel  has  always  been  an 
island,  and  that,  unlike  the  peninsula  of  Yucatan,  it  has  received 
its  avifauna  not  through  direct  contact  with  the  mainland,  but, 
because  of  its  insulation,  has  been  populated  more  or  less 
fortuitously.  Yucatan  being  the  nearest  land,  has,  as  might  be 
expected,  contributed  the  largest  share  of  Cozumel  bird-life,  but 
the  fact  that  so  great  a  number  of  birds  may  be  restricted  to  a 
small  island  within  sight  of  the  mainland,  shows  how  sedentary 
are  many  species  of  tropical  birds.  It  does  not  follow,  therefore, 
that  proximity  to  Yucatan  implies  a  fauna  entirely  derived  from 
Yucatan.  Islands  are  not  populated  by  immigration,  but  by  the 
more  or  less  accidental  occurrence  in  them  of  waifs  and  strays, 
generally  from  the  surrounding  regions,  but  sometimes  from 
distant  regions.  In  this  way  I  would  account  for  the  Vera  Cruz, 
West  Indian,  and  Panama  elements  in  the  Cozumel  fauna. 
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A  List  of  Birds  Observed  at  Chichen-Itza,  Yucatan,  from 
March  3  to  zi,  1896. 

Chichen-Itza  is  situated  in  north- central  Yucatan.  To  reach 
it  one  takes  the  train  from  Progreso  to  Izamal  via  Merida.  At 
Izamal  a  volan  coch^  is  procured  for  the  journey  of  thirty-five 
miles  to  Oitas,  from  which  place  horses  and  mules  convey  one 
to  Chichen,  distant  twelve  miles. 

Chichen-Itza,  famous  for  its  impressive  Maya  edifices,  is  now 
the  property  of  Mr.  Edward  H.  Thompson,  formerly  American 
Consul  at  Merida,  and  welt  known  for  his  archaeological  explo- 
rations in  Yucatan,  [t  was  through  Mr.  Thompson's  courtesy 
and  the  hospitality  of  his  mayordomo,  Don  Santiago  Holio,  that 
I  was  privileged  to  visit  Chichen,  and  I  desire  to  express  here 
my  thorough  appreciation  of  the  favors  I  received  at  the  hands 
of  these  gentlemen. 

In  Izamal  it  was  my  fortune  to  be  the  guest  of  Dr.  and  Mrs. 
Gaumer,  and  I  would  thank  the  latter  for  her  cordial  hospitality 
as  warmly  as  I  do  the  former  for  his  kindness  in  supplying  me 
with  much  valuable  information  and  practical  assistance. 

As  a  matter  of  convenience,  the  classification  of  the  '  Biologia 
Centrali-Americana  '  has  been  followed. 

1.  Polioptila  cxrulea  (Linn.).  Blue-gray  flNATCATCHER. 
— One  to  three  were  seen  almost  daily.     No  songs  were  heard. 

2.  Thryothorus  albinucha  {Cabot).  Cabot's  Wren.— 
A  very  common  bird,  resembling  in  its  notes  and  actions  Thryo- 
thorus ludovicianus. 

3.  Thryothorus  maculipcctus  canobrunneus  Hidgw. 
Temax  Wren. — Not  quite  so  common  as  T.  albinucha.  The 
two  birds  resemble  each  other  in  their  actions  and  choice  of 
haunts,  but  differ  markedly  in  notes,  and  evidently  represent 
two  different  branches  of  their  genus.  The  notes  of  T.  alii- 
nufhay  as  before  stated,  agree  with  those  of  the   more  northern 
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T.  ludovicianus,  while  the  notes  of  T.  m.  canobrunneus  are  very 
much  like  those  of  the  more  southern  T,  hypeiythrus. 

4-  Hemiura  brevicauda  (Lawr.).  Yucatan  House 
Wren.— Common  and  occasionally  heard  singing,  the  song 
closely  resembling  that  of  Troglodytes  aedon.  Two  birds  of  this 
species  were  found  occupying  a  nest  which,  with  little  doubt, 
was  that  of  Rhynehocyclus  dnereiceps.  The  latter  bird  was  not 
observed,  and  is  evidently  only  a  summer  resident  at  Chichen. 
The  known  nests,  however,  of  birds  of  this  genus,  are  too 
characteristic  to  be  mistaken.  The  nest  of  this  species,  discov- 
ered by  Mr.  C.  C.  Nutting,  has  been  described  by  Mr.  Ridgway,' 
and  1  have  found  several  similar  nests  of  R.  sulphurescens  in 
Trinidad,'  The  Wrens  had  relined  their  home  with  fine  dry 
grasses,  and  after  seeing  them  use  it  daily  for  over  a  week,  I  natur- 
ally supposed  that  they  were  nesting.  But  the  ease  with  which 
one  may  reach  a  false  conclusion  was  well  illustrated  when  on 
the  capture  and  dissection  of  these  two  Wrens  they  both  proved 
to  be  females  ! 

5.  Mniotilta  varia  (Linn.).  Black-and-white  War- 
bler.— Three  were  seen. 

6.  Dendroica  virens  (Gmel.).  Black-throated  Green 
Warbler. — A  female,  taken  March  12,  was  acquiring  two  lesser 
coverts  in  the  left  wing,  but  shows  no  other  signs  of  molt  in 
progress. 

7.  Seiunis  aurocapillus  (Linn.).  Oven-bird. — Seen  on 
eight  occasions. 

8.  Geothlypis  trichas  {Linn.).  Maryland  Yellow- 
throat. — Two  or  three  were  seen  daily.  No  notes  were  heard 
beyond  the  characteristic  chit. 

9.  Icteria  virens  (Linn.).  Yellow-breasted  Chat.— 
Three  Chats  were  seen,  one  of  which  was  positively  identified  as 
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10.  Granatellus  sallzi  boucardi  Ridgw.  Boucard's 
Wakbler. — A  female  (?)  taken  March  z,  was  the  only  bird  of 
this  species  observed. 

11.  Sylvania  mitrata  {Gmel.).  Hooded  Warbler.— Nine 
individuals  were  seen.  A  female,  taken  March  1 7,  has  no  black 
on  the  throat  or  breast  and  only  a  faint  indication  of  this  color 
along  the  upper  border  of  the  yellow  parts  of  the  forehead  and 
cheeks.  A  second  female,  taken  March  18,  has  a  throat  patch  of 
the  usual  size,  composed  of  feathers  which  are  mottled  yellow  and 
black.  The  feathers  of  the  crown  and  those  bordering  the  auric- 
ulars  are  black  tipped  with  olive  green.  Neither  specimen  shows 
signs  of  a  molt  in  progress. 

12.  Setophaga  nittcilla  (Linn.).  Redstart. — Seven  indi- 
viduals were  observed. 

13.  Vireo  flaTifroos  Vieill.  Yellow-throated  Vikeo. — 
Two  singing  birds  were  noted. 

14.  Vireo  noTeboracensis  (Gm.).    White-eyed  Vireo.— 

One  or  two  were  seen  daily.     Occasionally  they  were  heard  call- 
ing, and  on  March  2  a  song  was  heard. 

15.  Vireo  ochraceus  Salv.  Ochraceus  Vireo. — Very 
common.  Like  the  White-eyed  Vireo,  this  bird  frequents  under- 
growth. In  notes,  however,  there  is  no  resemblance  between  the 
two  species. 

16.  Cyclorhis  flayiventris  yucatanensis  .ff/aic.  Yucatan 
CvcLORHis. — Tolerably  common.  Its  call  resembles  that  of  the 
Trinidad  C.  fiavipectus,  but  seemed  to  me  to  possess  one  more  ■ 
note. 

17.  Stelgidopteryx  serripennis  {Aud^.  Rough-wingkd 
Swallow. — Abundant.  It  roosted  in  holes  and  crevices  of  the 
ruins,  appearing  early  in  the  morning,  and  again  just  before 
sunset, 
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18.  Euphonta  hirundinacea  Bmap.  Bonaparte's  Eu- 
PHONIA.  — A  male  of  this  species,  taken  March  18,  was  singing 
an  exceedingly  sweet  and  varied  song,  which  was  possessed  of 
sufficient  volume  to  be  heard  at  a  considerable  distance.  It  was 
continuous,  and  included  imitations  of  the  notes  of  several  birds, 
among  others  those  of  the  White-eyed  Vireo. 

19.  Piranga  roseigularis  Cadot.  Rose-throated  Tana- 
GER. — Not  uncommon  a  mile  or  more  from  the  hacienda,  in  the 
larger  wooded  growths,  where  it  frequented  the  tops  of  the  trees. 
All  the  males  observed — and  I  have  heard  eight  in  a  morning — 
were  in  song,  but  dissection  showed  little  or  no  evidence  of  the 
approach  of  the  breeding  season.  The  song  of  this  species  is 
attractive  and  musical.  It  bears  some  resemblance  to  that  of  the 
Rose-breasted  Grosbeak,  but  is  shorter  and  not  so  loud.  The 
song  of  an  immature  male  was  noticeably  different  from  that  of 
the  adult.  This  bird,  taken  March  4,  is  indistinguishable  from  an 
adult  female  in  color,  evidently  proving  that  at  least  two  years 
are  required  for  the  acquisition  of  the  full  plumage. 

20.  Phffinicothraupis  nibicoides  {La/r.).  Rose  Tana- 
GER. — Not  common.  Found  in  the  woods,  generally  near  the 
ground.  It  is  a  rather  shy,  excitable  bird,  and,  on  being  alarmed, 
utters  a  harsh,  scolding.  Wren-like  note. 

21.  Saltator  atriceps  [Less.).  Black-headeu  Tanager. — 
Common  about  the  borders  of  clearings,  and  sometimes  seen 
feeding  on  the  ground  in  neighboring  pasture-lots.  It  isan  active, 
rather  suspicious  bird,  with  a  painfully  sharp,  steely  alarm-note. 

22.  Cardinalis  cardinalis  jnicatanicus  Ridw.  Yuca- 
tan Cardinal. — Common.  In  notes  and  habits  this  subspecies 
resembles  C.  cardinalis,  but  its  brighter  coloration  is  evident  even 
at  a  distance. 

23.  Passeritia  ciris  (Linn.).  Painted  Bunting. — Seven 
individuals  were  observed.  A  male,  taken  March  5,  is  in  the 
plumage  of  the  female,  but  has  several  blue  feathers  on  either  side 
of  the  head. 
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24.  Arremonops      rufivirgata      striaticeps     Ridgw. 

Striped-crowned  Sparrow. — Abundant.  Sometimes  as  many 
as  fifty  were  seen  in  a  morning.  They  are  quite  generally  dis- 
tributed in  the  undergrowth  about  the  borders  of  clearings,  where 
they  pass  much  of  their  time  on  the  ground.  March  13  they 
began  to  sing,  and  within  a  few  days  they  were  singing  in  num- 
bers. The  song  suggests  that  of  the  Field  Sparrow,  but  is  a 
much  humbler  effort. 

25.  Amblycercus  holosericeus  (Licht.).  Wedge-billed 
Blackbird, — Tolerably  common  in  and  about  the  borders  of 
the  cornfields,  where  its  loud,  mellow  whistle  was  occasionally 
heard.  It  is  a  bird  of  singular  habits,  suggesting  both  an  Oriole 
and  a  Woodpecker.  It  hunts  along  limbs  as  patiently  as  a  Creeper, 
tapping  here  and  there  or  pounding  vigorously  in  its  efforts  to 
secure  food  from  cracks  and  crevices.  In  short  flights  it  presents 
a  laughable  appearance.  It  progresses  by  jerky  wing-beats,  and 
at  the  end  of  each  stroke  the  tail  is  thrown  forward  over  the  head. 

26.  Callothrus  robustus  {Cab.).  Red-eved  Cowbird. — 
Common  about  the  corral  and  in  the  cornfields.  A  flock  of 
about  twenty  birds  visited  the  hacienda  corral  daily.  .\X  mid- 
day they  retired  to  roost  in  a  row  on  a  stone  fence  beneath 
the  shade  of  a  thatched  roof,  but  at  other  times  they  were  walk- 
ing actively  about  feeding.  Occasionally  one  would  rush  up  to 
another  with  a  series  of  bouncing  hops,  but  just  as  a  collision 
seemed  inevitable,  Che  bird  would  stop  and  point  its  bill  to  the 
zenith  in  a  most  ludicrous  manner.  Occasionally,  without  ap- 
parent cause,  they  would  all  take  wing,  arising  as  one  bird,  and 
then,  after  a  short  flight  over  the  corral,  return  to  the  ground 
where,  after  a  moment's  perfect  stillness,  they  resumed  feeding. 
The  bright  red  eye  of  the  adult  birds  gives  them  a  peculiar, 
glaring  expression.  Immature  birds  have  the  iris  brownish 
yellow. 

27.  Icterus  giraudi  Cass.  Oiraud's  Oriole.— Orioles  of 
three  species  were  numerous  in  certain  blossoming  trees,  and 
were  also  found  feeding  among  the  weedy  growth  in  old  clear- 
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ings.  They  were  shy,  active  and  musical,  whistling  their  call- 
notes  and  parts  of  songs  as  they  passed  from  place  to  place. 
The  present  species  and  /.  auratus  seemed  to  be  equally  com- 
mon, while  /.  guiaris  was  more  numerous. 

28.  Icterus  auratus  Bonap.  Golden  Oriole. — Apparently 
about  as  common  as  the  preceding  species,  though  their  resem- 
blance in  color  to  one  unfamiliar  with  them  renders  field  iden- 
tification  rather  uncertain,      I  secured  two  specimens  of   each 

species. 

29.  Icterus  gularis  (IVag/.).  Black-backed  Oriole. — 
More  common  than  either  of  the  preceding  species,  with  which 
it  was  often  found  associated. 

30.  Dives  dives  (Lickl.).  Pueblo  Blackbird. — This  I  found 
to  be  the  most  characteristic  bird  of  Yucatan  towns,  where  it  is  far 
more  abundant  than  in  the  country.  Their  loud,  rather  musi- 
cal, whistling  calls,  are  among  the  first  sounds  to  be  heard  in 
the  early  morning,  as  the  birds,  perched  in  the  topmost  branches 
of  the  higher  trees,  respond  to  one  another's  challenge  or  salute. 

31.  Xauthoura  guatemalensis  ^i?/;.  Guatemala  Green 
Jay. 

Xatttheura  cyanucapilla  Auci.  ntc  Cab. 

Xanthoura  luxuBsa  Salv.  &  GoDM.  Biol.  Cent,  Am,  Aves.  I,  50a  (in  part). 

Xaitlhaurit  gualtmaleusis  BoK.  Consp.  Av.  1,  iSjo.  3S0. 

Not  uncommon  about  the  borders  of  clearings  and  in  the  corn- 
fields. Its  notes  recall  the  Jay,  jay  of  Cyanodtta  crisiata,  but  are 
not  so  loud  and  are  less  often  uttered. 

In  a  series  containing  forty  specimens  of  this  species  and  the 
Mexican  luxuosa  I  find  no  indication  of  intergradation.  Eight 
specimens  of  luxuosa  from  Tehuantepec  closely  agree  with  twenty 
from  the  lower  Rio  Grande,  and  differ  markedly  from  the  yellow- 
bellied  gualemalensis,  of  which  I  have  seven  specimens  from 
Yucatan  and  two  from  Guatemala. 

Cabanis's  name  cyanocapilla  (Fauna  Peruana,  II,  233)  has  gen- 
erally been  applied  to  the  Central  American  and  Yucatan  birds. 
Cabanis  evidently  described  a  specimen  from  Jalapa,  which,  both 
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from  his  description  {"  Die  Unterseite  ist  stark  hellgrtln  angef- 
logen ")  and  the  locality  {there  is  a  specimen  of  luxuosa  from 
Jalapa  in  the  Museum),  was  evidently  luxuosa,  o(  which  the  name 
cyanocapilla  is  apparently  a  pure  synonym. 

32.  Psilorhinusmexicanus(  Wag-/.),  Brown  Jav.— Rather 
uncommon.  It  was  found  in  pairs  and  trios  in  ihe  woods,  and 
was  rather  shy  and  suspicious.  Its  call-note  resembles  the  Blue 
Jay's  {Cyanoeilta  cristala)  imitation  of  a  Red-shouldered  Hawk's 
scream,  but  is  louder  and  harsher. 

33.  Cissolopha  yucatanica  {Du  Bois).  Yucatan  Blue 
Jay. — This  was  the  most  abundant  bird  observed.  It  was  gener- 
ally found  in  small  flocks  of  six  to  twelve  individuals,  which 
seemed  to  have  their  headquarters  in  certain  parts  of  the  woods 
where  they  could  always  be  found.  They  were  especially  numer- 
ous in  old  cornfields,  forty  or  fifty  being  seen  daily  scattered  about 
one  cornfield  near  the  hacienda.  An  intruder  on  their  preserves 
is  at  once  greeted  by  a  chorus  of  harsh  cries  and  a  variety  of 
quite  indescribable  calls.  The  birds  in  the  immediate  vicinity  of 
the  hacienda  were  comparatively  wary,  but  those  seen  in  the 
depths  of  the  woods  were  surprisingly  tame.  Their  curiosity 
was  evidently  much  aroused  by  my  appearance,  and  perching 
within  six  or  eight  yards,  they  would  lean  down  and  inspect  me  in 
an  almost  human  way,  all  the  time  uttering  their  peculiar  notes. 

Current  descriptions  of  this  bird,  including  that  in  the  '  Biolo- 
gia,'  ascribe  the  differences  shown  by  certain  individuals  in  the 
color  of  the  bill  and  tail  to  sex.  the  male  being  stated  to  have  a 
black  bill  and  tail,  while  the  female  is  said  to  have  the  bill  yellow 
and  the  tail  tipped  with  white.  My  series  of  twelve  specimens 
shows  that  this  variation  is  not  sexual,  but  is  evidently  due  to  age. 
Thus  I  have  males  and  females  with  black  bills  and  tails,  and  also 
examples  of  both  sexes  in  which  the  bill  is  yellow  and  the  tail 
tipped  with  white.  The  series  also  contains  iniermediates  between 
the  two  extremes. 

How  long  a  lime  is  required  for  the  acquisition  of  the  adult 
plumage  remains  to  be  determined.  Apparently  at  least  two 
years,  for  each  group  of  Jays  had  several  yellow-billed  individuals, 
about  one  in  every  four  birds  giving  evidence  of  immaturity. 
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34.  Myiozetetes  texensis  (Giraud).  Giraud's  Fly- 
catcher.— Observed  on  seven  occasions. 

35.  Megarhynchus  pitangrua  {Linn.).  Large-billed 
Tyrant. — Not  uncommon. 

36.  Empidonax  minimus  Baird.     Least  Flycatcher. — 

Not  uncommon.     No  call-note  was  heard. 

37.  Contopus  brachytarsus  (Set.).  Short-legged  Pe- 
WEE. — Tolerably  common.  Its  note  is  a  low,  rolling  or  trilled 
twitter,  entirely  unlike  that  of  Contopus  vtrens,  which  this  species 
so  much  resembles  in  color. 

38.  Myiarchus  cinerascens  (Lawr.).  Ash-throated 
Flycatcher.— Two  of  the  three  birds  seen  were  secured.  The 
call  of  a  male  resembled  in  form  that  of  M.  crinitus,  hut  differed 
sutBciently  to  be  at  once  distinguished  as  belonging  to  another 

species. 

39.  Myiarchus  yucatanensis  Lawr.  Yucatan  Fly- 
catcher.— Common.  Its  call-note  is  a  complaining,  whistled 
whirl,  which  is  sometimes  followed  by  a  rather  rapid  musical  roll. 
Three  males,  taken  March  18  and  ao,  had  the  testes  tnuch 
enlarged,  and  the  breeding  season  was  evidently  near  at  hand. 

Comparison  of  my  six  specimens  with  Mr.  Lawrence's  type  of 
yucatanensis  from  Merida,  prove  them  to  be  typical  of  that  spe- 
cies. Further  comparison  with  twenty  April  to  June  specimens 
of  M.  lawrencei  from  Tamaiilipas  and  Nuevo  Leon  in  Mr.  Sen- 
nett's  collection,  show  well-marked  differences  between  these  two 
birds.  As  before  pointed  out  by  several  writers,  lawrencei  has  a 
slightly  broader  and  decidedly  more  depressed,  flatter  bill,  but 
there  is  also  a  readily  apparent  difference  in  color.  This  is  best 
shown  in  the  crown,  which  approaches  clove  brown  [cf.  Ridg- 
way's  Nomenclature  of  Colors)  in  lawrencei  but  is  redder  and 
nearer  prouts  brown  in  yucatanensis.  In  the  latter,  also,  the  back 
is  less  greenish  and  the  belly  averages  paler,  but  this  is  apparent 
only  upon  comparing  a  series.  In  size,  yucatanensis  averages 
slightly  the  smaller. 
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40.  Tyrannus  melancholicus  Vieill.  Mexican  King- 
bird.— A  male,  taken  March  ao,  was  the  only  one  observed. 

41.  Tityra  personata  Jardine  6^  Sel}^\  Mexican  Titvra. 
— Three  of  four  specimens,  observed  on  March  20  and  21,  were 
secured.  The  testes  of  two  males  were  much  enlarged,  while  the 
ovaries  of  a  female  were  slightly  developed. 

42.  Dendrocincia  anabatina  Sd.  Wood-heweh.— a  male 
was  taken  March  17. 

43.  Dendrocincia  homochroa  {,Scl.).  Wood-hewer.— 
A  male  was  taken  March  14. 

44.  Dendrornis  flavigastra  Sw.  Wood-hewer,— Tolera- 
bly common. 

45.  Thamnophilus  doliatus  mexJcanus  Allen.  Mexican 
Ant-thrush. — Not  common.  Its  song,  while  differing  from  that 
of  T.  doliatus  in  Trinidad,  is  nevertheless  sufficiently  like  it  to 
show  the  relationship  between  the  two  birds. 

46.  Chlorostilbon  caniveti  {/.ess.).  Canivets  Humming- 
bird.— Not  uncommon,  A  female  taken  March  4  had  much 
enlarged  ovaries. 

47.  Lamporais  prevosti  (Zess.).  Prevost's  Humming- 
bird. —A  female  taken  March  12  had  slightly  enlarged  ovaries. 

48.  Amazilia  cinnamomea  (Less.).  Cinnamon  Hum- 
mingbird.-A  male,  taken  March  13,  had  much  enlarged  testes. 

49.  Amazilia  yucatanensis  (Ca/w/).  Cabot's  Humming- 
bird,— A  female  taken  March  18  had  much  enlarged  ovaries. 

The  condition  of  the  sexual  organs  in  the  four  species  just 
mentioned  renders  it  evident  tiiat  with  Hummingbirds  the  breed- 
ing season  was  at  hand. 
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50.  Nyctidromus  albicolUs  merrilH  Senn.  Merrill's 
Parauque. — Cominon,  its  call  of  ker-wie-you,  being  heard  each 
night  and  early  morning.  I  was  surprised  to  learn  how  rapidly 
these  birds  can  run.  On  one  occasion  two  lit  within  a  few  feet 
of  me  when  it  was  light  enough  to  distinguish  their  movements. 
They  crouched  close  to  the  earth,  sometimes  running  quickly  and 
with  unexpected  ease  for  a  few  steps,  then  turned  their  heads 
sharply  from  side  to  side  as  though  looking  for  insects.  They 
would  also  spring  suddenly  fifteen  feet  into  the  air  to  catch  a 
passing  insect. 

Three  males  from  Yucatan,  including  one  taken  in  June,  on 
comparison  with  a  series  of  twenty  specimens  of  merrilli  from 
Texas,  are  obviously  to  be  referred  to  this  form. 

51.  Melanerpes  rubriventris  {Sw.).  Swains<j.v's  Wood- 
pecker.— Tolerably  common. 

52.  Melanerpes  dubius  {Cabol).  Ukmal  Woodpecker.— 
Common. 

53.  Dryobates  scalaris  parvus  Hidgw.  Cabot's  Wood- 
pecker.— The  few  individuals  observed  of  this  species  were 
exceedingly  shy.  Their  call-note  is  a  sharp  peek  resembling 
that  of  Dryobates  pubescens. 

54.  Ceopblccus  scapularis  {Vi^.).  Delattre's  Wood- 
pecker.—Not  u 


55.  Eumomota  superciliaris  {Sw.).  Red-backed  Mot- 
mot. — About  ten  individuals  were  observed.  Its  note  is  well 
described  by  Dr.  Gaumer  as  tah. 

56.  Crotophaga  sulcirostris  (5w.).  Groove-billed  Ani. 
— Common  about  the  pastures,  where  it  was  often  seen  picking 
ticks  from  the  cattle.  It  seems  less  sociable  than  C.  ani,  and 
single  birds  were  often  observed  ;  whereas,  in  my  experience,  it 
is  unusual  to  find  an  individual  of  C.  ani  alone.  Its  note  is  a 
prolonged  chee-ivyyak,  easily  distinguishable  from  the  single 
whining  whistle  of  C.  ani. 
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57.  Amazona  albifrons  (Sparrm.\  White-fronted 
Parrot. — Not  uncommon,  from  two  to  five  birds  generally  being 
associated. 

58.  Conurus  aztec  SouancS.  Aztec  Paroquet. — Common 
in  small  flocks  of  from  two  or  three  to  twenty  individuals. 

59.  Glauddium  phalznoides  {Baud.).  Ferruginous 
Pigmy  Owl. — Common ;  resembling  in  notes  and  habits  indi- 
viduals of  the  same  species  observed  in  Trinidad. 

60.  Faico  nifigularis  {Daud.).  Red-throated  Falcon. 
— A  pair  of  these  birds  made  their  headquarters  at  one  of  the 
cenotes.  Both  were  adult,  but  one  was  observed  bringing  food 
to  the  other.  Their  call-note  was  a  high,  rapidly -repeated  squeal, 
somewhat  suggesting  the  Sparrow- Hawk's  call. 

61.  FaIco  sparverius  (Linn.).  Sparrow-Hawk. — Six  or 
eight  individuals  were  observed,  two  of  which  were  secured. 

62.  Rupornis  nificauda  {Scl.  &"  Salv.).  Rufous-winged 
Hawk. — Not  uncommon.  Its  note  is  a  single  sharp  squeal,  re- 
peated at  short  intervals. 

63.  Herpetotheres  cachinnans  Viei/l.  Crying  Hawk.— 
Common.  The  notes  of  this  Hawk  are  more  human  and  weird 
in  character  than  those  of  any  bird  I  have  ever  heard.  The  first 
individual  I  observed  was  perched  on  a  tree  growing  from  the  top 
of  a  Maya  temple.  From  this  lookout  it  mocked  me  with  a  truly 
maniacal  laugh  until  I  had  almost  reached  shooting  distance, 
when,  with  a  loud  chuckle,  it  flew  away.  I  did  nut  hear  this  call 
again,  but  an  even  more  uncanny  one  was  heard  each  night  and 
morning  from  several  birds  of  this  species  living  near  the  ruins. 
This  is  described  in  my  journal  as  resembling  a  call  of  a  man 
in  great  pain,  and  ending  in  an  agonized  wail.  It  was  gruesome 
beyond  description,  and  finally  became  so  unpleasant  that  I 
would  gladly  have  turned  every  Herpetotheres  within  sound  of  the 
hacienda  into  a  museum  specimen. 
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The  native  name  of  this  bird  is  '  Koss,'  Its  notes  should  cause 
it  to  figure  prominently  in  Indian  folk-tales. 

64.  Cathartes  aura  (Linn.).  Turkey  Vulture. — Three 
or  four  were  seen  daily. 

65.  Catharista  atrata  (Bar/.).  Black  Vulture. — Some- 
what less  numerous  than  the  Turkey  Vulture. 

66.  Columbigallina  passerina  pallescens  (.f  a;Vi/).  Mexi- 
can Ground  Dove, — Common. 

67.  Columbigallina  rufipennis  (.5o«a/.).  Rufous  Gkound 
Dove. — Common,  fifty  or  more  sometimes  being  seen  feeding 
together  in  the  cornfields.  March  25  a  pair  of  these  birds  was 
nesting  in  an  orange-tree  in  Dr.  Gaumer's  garden. 

68.  Melopelia  leucoptera  (Linn.).  White-winced  Dove. 
— Abundant.  In  early  morning  and  late  afternoon  these  birds 
could  be  found  in  large  numbers  in  the  old  cornfields.  They 
were  also  seen  feeding  on  the  seeds  of  certain  pod-bearing  trees. 
During  the  middle  of  the  day  they  frequented  the  banks  of  the 
cenotes,  which  they  doubtless  visited  for  shade  as  well  as  water. 

Their  flight  is  accompanied  by  a  loud  whistling  sound,  louder 
than  that  produced  by  Zenaidura  macroura  when  flying.  Their 
call  is  a  loud,  long  crowing,  which  may  be  written  ;  Cookeree- 
cookeref-coo-rec-coo,  cr<nv-co-rr-(oo,  crmv-eo-tr-coo.  It  suggests  the 
first  efforts  of  a  young  cock. 

69.  Leptotila  fulTiventrisbrachyptera(Si/?W.).  White- 
fronted  Dove. — Abundant.  This  bird's  call  is  a  short,  soft  coo. 
Its  flight  is  usually  noiseless,  but  is  sometimes  accompanied  by  a 
whistling  sound. 

70.  Columba  flavirostris  Wagl.  Red-belled  Piueun. — 
Not  common.     Its  call  is  a  fine,  loud  coo — wlwo'cr-whoo, 

71.  Agriocharis  ocellata  (7V»/»i.).  Ocf.llated  Turkey. 
— This  magnificent  bird  was  apparently  common.  It  was  not  as 
yet  calling,  and  the  only  means  I  had  of  determining  its  numbers 
was  by  actual  observation.     The  flesh  of  the  birds  is,  however, 
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so  highly  prized  by  the  Indians,  who  doubtless  have  always  hunted 
it,  that  it  has  become  one  of  the  wariest  birds  I  have  ever  collected. 
At  the  best,  therefore,  its  capture  is  a  difficult  matter,  and  my 
ignorance  of  both  the  bird  and  its  haunts  were  serious  handicaps. 
It  was  not  until  a  week  after  my  arrival  that  I  succeeded  in  shoot- 
ing one  of  these  Turkeys.  During  this  period  I  made  their 
capture  my  chief  object,  doing  no  general  collecting  near  the  old 
cornfields  until  I  had  ascertained  whether  Turkeys  were  present. 
As  a  result  I  saw  from  one  to  six  daily. 

The  only  note  I  heard  was  a  low  pvt,  but  Dr.  Gaumer  writes 
(P.  Z.  S.,  1883,  p.  46r)  that  "during  the  breeding  season,  which 
is  in  May  and  June,  the  male  makes  a  peculiar  drumming  noise, 
very  deep  and  sonorous ;  after  this  he  utters  his  peculiar  song, 
which  resembles  the  rapid  pecking  of  a  distant  Woodpecker  or 
the  song  of  the  great  Bull  Toad." 

The  marked  differences  in  color  and  form  which  exist  between 
the  Ocellated  Turkey  and  the  members  of  MeUagris  gallopavo 
group,  seem  to  me  of  more  than  specific  value. 

The  differences  in  the  form  and  distribution  of  the  warty 
excrescences  of  the  head  and  neck,  and  in  the  character  of  the 
erectile  appendages  of  the  forehead,'  the  more  highly  graduate 
tail  and  more  rounded  rectrices,  the  absence  of  a  beard  in  the 
male  and  presence  of  rudimentary  spurs  in  the  female  are  all 
characters  which  entitle  ocfllala  to  generic  distinction,  and  I 
would  suggest,  therefore,  that  it  be  placed  in  a  new  genus,  for 
which  I  propose  the  name  Agriocharis^ 

72.  Ortalis  vetula  pallidiventris  Ridgw.  Yucatan 
Chachalacca. — Common.  Each  morning  at  about  7  o'clock 
these  birds  were  heard  calling.  They  evidently  call  in  pairs,  one 
bird  beginning  and  the  other  soon  joining.  Their  voice  is  very 
loud  and  strongly  suggests  the  clanging  of  a  Wild  Goose's  honk, 
a  trumpet-like  tone  it  may  derive  from  the  elongation  of  the 
trachea.     Once  started,  the  call  was  taken  up  and  repeated  two 

<  These  ite  detcritcd  from  fr«h  ipccimcni  by  Di.  Gaumn  <Tran^  Kaai.  Acad.  5d.,  VIII. 

i^yiniBlieroi>»are'K><tcTed'Qver[hc  hud.  At  the  pnint  .1°  111110"° nf  ihc''b?U  with  the 
head,  there  i_i  a  long  fl«hy  proceu  capable  of  much  CTeciion  and  di«ension.    Behind  this  the 

iMigth  from  billw  occipiii."    (See  also  plale  of  head  in  P.  Z.  |.,  1861.  pi.  >].') 
»  aypioi,  wild.    Xd/M,  grace. 
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or  three  times  by  pair  after  pair,  and  beginning  thus  far  off  it 
would  gradually  draw  nearer  and  then  pass  into  the  distance,  not 
to  be  heard  again  that  day. 

At  the  time  of  my  visit  Chachalaccas  were  feeding  on  ihe 
ripening  fruit  of  the  sapote  or  sapodillo.  This  they  ate  while 
it  was  still  attached  to  the  twig  from  which  it  grew  and  also  after 
it  had  fallen.  They  are,  however,  arboreal  rather  than  terres- 
trial, and  pass  by  far  the  greater  part  of  their  time  in  the  trees. 
Here  they  are  very  active,  craning  their  neck  from  side  to  side, 
raising  their  crest  and  flirting  their  tail.  When  on  the  wing  they 
do  not  appear  to  advantage,  and  with  outstretched  neck  flap  heavily 
and  then  sail  a  short  distance. 

73.  Colinus  nigrog^ularis  (GowW).  Vulatan Bob-white.— 
Abundant  ;  resembling  in  notes  and  habits  Colinus  virginianus. 
It  was  exceedingly  interesting  to  hear  Bob-whites  so  unlike  our 
vir^inianus  in  appearance  singing  and  calling  in  a  manner  so 
nearly  like  our  northern  species  that  the  casual  listener  would  appre- 
ciate no  difference  in  the  voice  of  the  two  birds,  though  the 
voice  of  the  Yucatan  bird  is  not  so  loud  as  that  of  C.  virginiiinus. 
This  observation,  in  connection  with  Lieutenant  Robinson's 
description  of  the  notes  of  Eupsychorlyx  soiminii,  which  he  states 
are  like  those  of  C.  rtr^inianus,  suggests  thai  the  calls  of  these 
birds  are  older  than  the  birds  themselves,  and  that  they  have  been 
inherited  from  a  common  a 


74.  Ardea  herodias  Linn.  Great  Blue  Heron. — The 
only  water  bird  observed  at  Chichen  was  a  Great  Blue  Heron, 
which  was  seen  at  a  cenote,  March  19. 

List  ok  Prinl:ii>al  Papers  Relating  to  Yucatan  Birds. 

1843.  CABor,  S.,  Jr.(?)— Memorandum  for  the  Ornithology  of 
Yucatan.  tmideiUs  of  Travel  in  Vuuilan.  By  John  L.Stephens. 
Harper  Brothers,  New  York  City.     Vol.  H,  pp.  469-476. 

1845.  Cabot,  S.,  Jr. — Further  Account  of  Some  of  the  Birds 
of  Yucatan.     Journ.  Host.  Soc.  JViii.  Hist.,  V,  pp.   90-93,  pi.  xii. 

1852.  StLATRR,  P.  L.— Ornithological  Observations.  IX.  On 
Birds  from  Yucatan  described  by  Dr.  Cabot  in  the  Journal  of  the 
Boston  Natural  History  Society.    Jard.  Contrib.  Orn.,  1852,  p.  96. 
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1869.  Lawrenck,  O.  N. — List  of  a  Collection  of  Birds  from 
Northern  Yucatan.  Ann.  Lye.  Nat.  Hist.  New  F<»rA,  IX,  i86g, 
pp.  198-210. 

1881.  Nehrkobn,  a.  —  Beschreibung  yucatanischer  Eier. 
Joitrn.  fur  Orn..   tS8i,  pp.  65-69. 

1882.  Lawrence,  G.  N. — Description  of  a  New  Species  of 
Swift  of  the  genus  Chtetiira,  with  Notes  on  two  other  little-known 
Birds.     Ann.  N.  Y.  Acad.  Set.,  II,  i88z,  pp.  245-248. 

1882.  Lawrf.nce,  G.  N. — Description  of  two  New  Birdsfrom 
Yucatan,  of  the  families  Columbidje  and  Formicariidje.     Ann.  N. 

Y.  Acad.  Sci.,  II.  1888.  pp.  287.  288. 

1883,  BoucAKD,  A, — On  a  Collection  of  Birds  from  Yucatan, 
With  Notes  by  Osbert  Salvin.     P.  Z.  S.,  1883,  pp,  434-462, 

Based  on  Dr.  Gaumer's  collections  and  observations,  and  by 
far  the  most  important  publication  relating  to  the  birds  of  the 
peninsula  of  Yucatan. 

1883.  Gaumer,  G.  F. — Notes  on  Meleagris  ocellata  Cuvier. 
Trans.  Kans.  Acad,  of  Sci.,  VIII,  1883,  pp.  60-62. 

1883.  Gaumer,  G.  P.— Notes  on  the  Habits  of  Certain  Mo- 
motidse.     Tmns.  Kans.  Acad,  of  Sci.,  VIII,  1883,  pp.  63-66. 

1885.  Lawrence,  G.  N. — Descriptions  of  Supposed  New 
Birds  of  the  Families  Tyrannidae,  Cypselids  and  Columbida:. 
Ann.  N.  Y.  Acad.  Sci.,  Ill,  1885.  pp.  156-158. 

1885.  Lawrence,  G.  N. — Description  of  a  New  Species  of 
Bird  of  the  genus  EngypUla,  with  Notes  on  Two  Yucatan  Birds. 
Ann.  N.   Y.  Acad.  Sci.,  Ill,  1885,  pp.  271-273. 

1885.  Lawrence,  G.  N. — Characters  of  Two  Supposed  New 
Species  of  Birds  from  Yucatan.  Ann.  N.  Y.  Acad.  Sci.,  Ill, 
1885,  pp.  273,  274. 

18S5,  RiDowAV,  R. — Descriptions  of  Some  New  Species  of 
Birds  from  Cozumel  Island,  Yucatan.  Proc.  Biol.  Soc.  of  iVash- 
iiigton,  III,  1885,  pp.  21-24. 

1885.  Salvin,  O.— On  a  Collection  of  Birds  from  the  Island 
of  Cozumel.    /iis,  18S5,  pp.  185-194,  i  pi. 

1885.  KiDGWAY,  R.— Catalogue  of  a  Collection  of  Birds 
made  on  the  Island  of  Cozumel,  Yucatan,  by  the  Naturalists  of 
U.  S.  Fish  Commission  Steamer  '  Albatross,' Capt.  Z.  L.  Tanner, 
Commander.     Froc.  U.  S.  Nat.  Mus.,  VIII,  1885.  pp.  560-583. 

1888-90.  Salvin,  O.— A  List  of  the  Birds  of  the  Islands  of 
the  Coast  of  Yucatan  and  Bay  of  Honduras-    Ibis,  1888,  pp.  241- 

265 ;  1889,  pp.  359-379 ;  '890-  pp-  84-95- 

1890.  Stone,  W.~On  Birds  Collected  in  Yucatan  and 
Southern    Mexico.      Proc.    Acad.    Nat.    Sci.    Pfiila.,    1890,    pp. 


^yGoo'^lc 


Article  XIX.— TRANSFORMATIONS  OF  SOME  NORTH 
AMERICAN   HAWK-MOTHS. 


By  William  Bf,utf,nmI;ller. 

The  following  notes  on  transfomiation  of  some  Sphingidae  were 
made  during  the  past  summer,  and  nearly  all  the  eggs  were 
received  through  the  kindness  of  Mr.  Jacob  Doll. 

Sphinx  drupiferarum  A.  &•  S. 

£gg. — Oval,  longer  than  broad,  pale  whitish  fireeti,  smooth.  Len([th,  1.5 
mm.:  width,  i.ss  mm,;  height,  1  mm.  Laid  June  11  :  emerged  June  16. 
Length  of  young  larva,  2  mm. 

Slagt  /.—  Head  globular,  smooth.  Wholly  pale  whitish  with  a  faint  trace  of 
a  greenish  tinge  and  no  traces  of  the  characteristic  oblique  bands  on  each  side. 
Caudal  horn  rather  long,  black.  Under  the  lens  the  larva  is  regularly  trans- 
versely wrinkled,  and  as  it  grows  older,  faint  traces  of  a  whitish  subdorsal 
stripe  appears.     Length.  8  mm.;  caudal  horn,  z  mm.     Moulted  June  M. 

Stage  II, — Head  finely  granulated.  Body  pale  green  along  the  sides  and 
whitish  along  the  dorsal  region.  Along  each  side  is  a  tine  whitish  subdorsal 
line  and  oblique  stripes  along  the  sides.  Caudal  horn  reddish.  Legs  green, 
with  black  lips  ;  thoracic  feet  pinkish.  The  subdorsal  line,  as  the  larva  grows 
older,  becomes  broken  and  is  quite  indistinct.  Length,  18  mm.  Moulted 
Jun.  m. 

Stage  III. — The  body  is  now  apple  green,  the  caudal  horn  redder,  and 
the  oblique  stripes  more  distinct — whitish  in  the  middle,  greenish  at  each  end 
and  carmine  red  in  front.  Body  and  head  rather  strongly  granulated.  In  some 
individuals  the  red  on  the  oblique  stripe  is  absent.  I.ength,  30  mm.  Moulted 
July  2. 

Stage  IV. — Body  green,  granulated,  with  the  oblique  stripes  on  each  side 
pure  while,  with  violet  in  front.  Thoracic  feel  pink,  yellow  at  their  bases. 
Length,  43  mm.     Moulted  July  6. 

Slag/   V. — Head  large,  rugose,  green,  with  a  broad  russian  leather  red  stripe 

on  each  side.     Body  smooth,  without  granulations,  pale  pea  green,  darker  at 

the  extreme  sides  and  beneath  ;  the  oblique  stripes  are  broad,  bright  violet- 

[391] 


^yGoo'^lc 


292    Bulletin  American  Museum  of  Natural  Hiitery.    [Vol.  VlII, 


purple  in  front  and  narrowly  white  behind.  Caudal  hom  nisdan  leather  red. 
Thoracic  feet  nissian  leather  red,  with  their  basal  halves  yellow.  Spiracles 
pale  orange.  Abdominal  legs  green,  extremities  black  and  preceded  by  a  nar- 
row yellow  ring.  Mouth  parts  black.  Length,  So-85  mm.  Fully  grown,  July 
14-17.     Formed  pupn:  July  iS  and  21. 

Pvfa. — Rather  large  and  stout,  pitchy  brown,  segments  rugosely  punctured, 
junctions  of  segments  dull,  exceedingly  finely  and  regularly  wrinkled.  Thorax 
and  head  rugose,  wing-cases  slightly  rugose.  Tongue-case  closely  applied  to 
to  the  chest.     Length,  50-52  mm.;  width,  13  mm. ;  tongue-case,  10  mm. 

The  eggs  were  received  from  Mr.  J.  Doll,  who  found  them  on 
Long  Island  on  wild  cherry  (Prunus  seiotina).  The  young  larvae, 
however,  would  not  eat  the  leaves  of  this  tree,  and  they  all  died. 
Another  lot  of  eggs  were  sent  me  by  Mr.  Doll,  and  they  were  fed 
and  raised  to  maturity  on  a  species  of  cultivated  Japanese  cherry, 
on  which  they  thrived  very  well.  Mr,  Doll  informs  me  that  he 
was  likewise  unahle  to  raise  his  larvx  of  drupiferarum  on  Prunus 
serotina.  They  also  feed  on  beach  plum  (/"'  unus  marilimn),  cul- 
tivated plum  and  cherry,  and  are  said  to  also  feed  on  hackberry 
(Celtis  occidentalis).  I  have  found  the  eggs  on  Prunus  pennsyl- 
vanicus.     My  larvie  also  refused  to  eat  the  leaves  of  cultivated 


Sphinx  lucitiosa  Cktn. 

£,jy.— Globular,  smooth,  shining,  pale  green,  slightly  longer  than  broad. 
Length,  1.25  mm.  ;  width,  1  mm.  ;  height,  1  mm.  I^id  June  4  ;  emerged 
June  9.     l-englh  of  young  larva,  1,5  mm. 

Slagt  I. — Wholly  pale  yellowish  white,  without  any  marking  whatever. 
Caudal  horn  black.  As  the  larva  grows  older  it  is  regularly  covered  with  trans- 
verse rows  of  minute  while  dots,  and  on  each  side  is  a  very  narrow  while  sub- 
dorsal stripe.     length,  7  mm.     Moulted  June  15. 

Slagf  H. — Head  globular,  \s'ilh  numerous  line  granulations.  Body  granu- 
lated, pale  green  along  the  sides,  whitish  green  along  the  dorsal  region,  and  a 
subdorsal  stripe  on  each  side.  Abdominal  and  thoracic  feet  green.  Along 
each  side  are  fainl  traces  of  oblique  bands  composed  of  granulations.  Caudal 
horn  black.     I.englh.  14  mm.     Moulted  June  20. 

Klagc  HI.  —  Head  as  in  the  previous  stage,  but  with  a  yellow  stripe  on  each 
side.  Body  with  numerous  yellow  granulations  and  a  yellow  subdorsal  stripe 
running  from  the  head  to  the  end  of  the  third  segment.     The  oblique  lateral 
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bands  are  yellow  and  very  distinct.  Dorsal  region  paler  green  than  the  sides 
of  the  body.  Caudal  horn  brownish  on  top,  yeltowish  at  sides  and  beneath. 
Length,  18  mm.     Moulted  June  23. 

Stage  If. — fiimilar  to  the  last  stage,  but  the  caudal  horn  is  much  stouter  and 
pale  greenish  wilb  a  pinkish  tinge  or  is  wholly  green.  The  oblique  lateral 
bands  are  yellow  behind,  whitish  in  the  middle  and  piok  in  front.  Head 
with  a  broad,  bright  yellow  stripe  on  each  side,  and  on  the  body  is  a  short, 
yellow,  subdorsal  stripe  on  Ihe  anterior  segments.  Thoracic  feel  yellowish  at 
base,  clarel  red  at  lip.  Body  bright  yellowish  green,  paler  along  the  t>ack. 
Length.   33  mm.     Moulted  June  29. 

Stage  V. — Head  smooth,  with  a  broad  yellow  stripe  on  each  side  in  front. 
Thoracic  feet  yellow  and  tipped  with  red.  Body  bright  yellowish  green, 
entirely  smooth,  the  granulations  being  reduced  lo  yellowish  dots.  On  Ihe  sec- 
ond and  third  segments  there  are  many  white  dots  encircled  with  black.  The 
oblique  lateral  bands  are  finely  black  in  front,  carmine  red  in  the  middle  and 
white  behind.  The  while  on  the  last  band  reaches  to  the  base  of  the  caudal 
horn,  which  is  green,  with  a  broad  black  stripe  on  each  side.  When  fully 
grown  the  larva  becomes  apple  green,  smooth  and  darker  on  the  firjt,  second 
and  third  segments.  The  oblique  bands  lose  the  black  on  the  anterior  part, 
and  they  are  bright  carmine  red  in  front  and  clear  white  behind.  The  head  is 
somewhat  rugose,  apple  green,  with  Ihe  yellow  stripe  on  each  side  pale  green. 
The  thoracic  feet  are  pale  yellow  at  base  and  cherry  red  at  their  tips.  Anal 
and  abdominal  legs  wholly  green.  Spiracles  pale  orange.  In  some  indiriduals 
Ihe  carmine  of  the  lateral  t>ands  is  inclined  10  be  purplish.  Length,  60  mm. 
Fully  fed  July  9,  11  and  13.     Head,  5.5  mm,  wide  ;  5.75  mm.  high. 

Pupa. — Rather  small,  pitchy  brown,  rugosely  punctured  and  wrinkled. 
Tongue-case  very  short,  slightly  curved  or  straight.  Projection  on  last  seg- 
ment rather  long  and  stoul  at  base,  sharply  pointed  at  tip  with  two  very  small 
spines.  Length,  34mm.;  width,  to  mm.;  tongue-case,  3  mm.;  anal  projec- 
tion. 4  mm. 

The  eggs  were  received  from  Mr.  J.  Doll.  They  were  found 
on  the  leaves  of  willow  (Sa/ix  discolor?),  and  it  is  possible  that 
they  will  also  feed  on  other  species  of  willow.  My  larvje  were 
raised  on  Lombardy  poplar. 


Sphinx  kalmiae  A.  &'  S. 


^gg- — Oval,  smooth,  pale  semitranslucent  whit 
Emerged  Jtuie  28,  iSg6.     Length  of  young  larva,  1 
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Slagt  /.—Wholly  pale  whitish.     Caudal  horn  black. 
body  becomes  greenish  and  Ihere  appear  faint  traces  of  a 
on  each  side.     Length,  12  mm. 

Stage  II, — Greener  ihan  in  the  lasl  slage,  with  a  fine  white  subdorsal  stripe 
and  line  white  oblique  lateral  bands.  Head  and  body  finely  granulated. 
Caudal  horn  black,  with  short  blaclt  bristles,  liite  spines  at  Ihe  lip.  Body  along 
the  back  whitish  green,  somewhat  darker  green  along  the  sides.  l>egs  and 
feet  wholly  green,     [.ength.  iS  mm.     Moulted  July  5  and  6. 

Stage  III. — The  head  is  now  bright  apple  green,  with  a  yellow  stripe  on  each 
side.  The  body  is  also  bright  apple  green  at  the  sides  and  beneath  ;  along 
the  dorsal  region,  pale  whitish  green.  Caudal  horn  bluish,  with  short  black 
spines.  The  oblique  bands  are  now  blue  black  in  front,  white  in  the  middle 
and  yellow  behind.  The  granulations  on  the  anterior  segments  are  more 
numerous  than  on  the  sides.     Length,  28-25  """■     Moulted  July  7  and  8. 

Stage  IV. — Head  with  a  yellow  or  yellow  and  black  stripe  on  each  side.  The 
body  is  now  much  smoother  than  in  the  preceding  stage,  and  Ihe  oblique  bands 
are  sky  blue  in  front,  white  in  the  middle  and  yellow  behind,  the  yellow  of  the 
last  band.running  to  the  base  of  the  caudal  horn,  which  is  blue  at  the  basal  half 
on  top,  yellowish  green  beneath,  and  outer  half  jet  black,  with  black  spines. 
I'horacic  feet  black,  white  at  their  bases,  with  a  narrow  black  ring.  Abdominal 
and  anal  legs  green.  Anal  plates  with  black  granulations.  Length,  36  mm. 
Moulted  July  10,  11,  li  and  13, 

Stage  V. — Body  now  entirely  smooth  and  without  granulations,  bright  green, 
and  much  paler  along  the  back  than  along  Ihe  sides.  Head  rather  small,  with 
a  broad  jet  black  stripe  on  each  side  and  a  light  yellowish  green  one  before  the 
black  one.  The  oblique  lateral  bands  are  now  broadly  jet  black,  finely  white 
along  the  middle  and  broadly  canary  yellow  behind.  Caudal  horn  blue,  with  jet 
black  granulations.  Spiracles  pale  orange.  Thoracic  feel  black,  with  a  bluish 
ring  at  their  bases.  Abdominal  legs  green  inside,  with  a  jet  black  band  out- 
side at  the  base  and  at  the  eKlremities,  and  yellonish  green  between.  Anal 
plates  with  black  granulations  ;  eilremities  black.  I.ength,  when  fully  grown, 
65  mm.  Stopped  feeding  July  14-18,  Formed  pupcv  July  16,  18,  19,  30  and 
21.    Moths  emerged  August  1.  3,  4,  5,  6  and  7. 

Pupa. — Deep  chestnut  brown,  wing-cases  and  thorax  pitchy  brown,  as  are 
also  the  teg-cases,  which  are  streaked  at  their  junction  with  light  chestnut  color. 
Tongue-case  slightly  cur^'ed,  stout,  about  one-lhird  Ihe  length  of  Ihe  wing-cases. 
Anal  projection  rather  short.  Length,  42  mm.;  width,  11  mm.;  tongue-case, 
8  mm.;  anal  projection,  t  mm. 

The  eggs  were  obtained  from  a  female  collected  at  light  at 
Greenwood  Lake,  New  Jersey,  and  the  larvas  were  raised  on  lilac. 
They  also  feed  on  laurel,  ash,  privet  and  Chionanthm. 
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Sphinx  plebeius  Fabr. 

Egg. — Pale  green,  smooth,  shining,  very  slightly  longer  than  broad.    Length, 
1.2  mm.;  width,  i  mm,;  height,  .75  mm.     Emerged  July  15.    Length  of  young 


Slagf  I.— Vi^oWy  pale  shining  green,  with  a  subdorsal  stripe  of  a  whitish 
color  along  each  side,  and  a  tiner  one  along  the  extreme  sides.  Head  minutely 
granulate.     l.ength,  13  mm.     Moulted  July  19. 

Sfagr //.—Head  and  body  regularly  granulated  ;  body  apple  green  above, 
bluish  green  at  the  extreme  sides  and  underneath.  The  oblique  lateral  bands 
arc  yellowish  white,  and  the  subdorsal  stripe  yellow  and  composed  of  granula- 
tions from  the  anterior  edge  of  the  first  segment  to  the  end  of  the  third  seg- 
ment. Caudal  horn  rather  long,  bluish  above,  greenish  at  the  sides  and 
beneath,  and  with  a  few  Uackish  points.     Length,  22  mm.     Moulted  July  21. 

S/ag^  ///. — Body  above  apple  green  laterally,  and  beneath  blue  green,  finely 
granulated:  with  the  short  granulated  subdorsal  stripe  as  in  the  last  stage.  The 
oblique  lateral  ttands  are  yellowish  green  and  whitish  green  as  they  enter 
the  paler  color  on  the  dorsal  region,  and  whitish  in  the  bluish  green  lateral  por- 
tion of  the  body.  First  three  segments  above  and  below  apple  green,  as  also 
are  the  thoracic  feet.  Abdominal  and  anal  legs  blue  green.  Caudal  horn 
bluish  with  the  tip  green,  Spirades  orange.  Length,  35  mm.  Moulted  July 
34  and  25, 

S/agc  /v. — The  dorsal  region  of  the  body  is  now  bright  yellowish  green  and 
the  sides  and  underneath  bluish  green,  standing  in  strung  contrast  to  the  color 
along  the  dorsal  region.  The  oblique  bands  are  yellow  as  they  enter  into  the 
yellowish  green  color  on  the  back,  and  whitish  green  at  the  sides.  Caudal  horn 
bluish  lead  color.  Body  dotted  with  yellow  granular  dots  a1  the  sides  and 
beneath  with  whitish.  Kirst  three  segments  wholly  green,  with  a  subdorsal 
line  composed  of  yellow  granular  dots.  Head  globose,  with  greenish  white 
granules.  Spiracles  cream  color,  black  at  each  side.  At  the  sides  of  the  body 
behind  each  oblique  band  on  the  bluish  green  lateral  parts  is  a  triangular  bluish 
flush.  In  mature  larvx  the  caudal  horn  is  decidedly  blue,  yellowish  green  on 
top,  with  yellow  granules.  Length,  6S  mm.  Entered  the  ground  to  pupate 
July  2S  and  30.     Formed  pupx  July  31  and  Aug.  2. 

Pupa.  —  Bright  shining  chestnut  brown,  finely  punctured.  Tongue-case 
long,  slender,  straight  and  closely  applied  to  the  chest.  Anal  projection  sharp. 
rather  short,  with  two  minute  spines  at  tip.  Length,  40  mm,;  width.  II  mm.; 
tongue-case,  13  mm.;  anal  projection,  1.5  mm. 

The  eggs  were  received  from  Mr.  J.  Doll.  The  larvfe  were 
fed  on  trumpet  vine  ( Tacoma  radicans),  which  seems  to  be,  as  far 
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as  we  know  at  present,  its  only  Tood-plant.  They  passed  through 
only  three  moults,  instead  of  four  or  five,  as  is  usually  the  case 
with  other  Sphtngid  larv;e.  They  fed  very  rapidly,  it  taking  but 
sixteen  days  to  reach  maturity. 


Ceratomia  undulosa  {IValiei). 

Egg. — Pale  green,  smooih,  shining,  longer  than  broad.  Length,  1.5  mm.  ; 
width,  i.ij  mm.  ;  height,  I  mm.     Laid  June  S.     Emerged  June  13. 

Slagt  I. — Head  sublriangular.  V/holiy  pale  green,  with  a  narrow,  pale 
yellow  subdorsal  stripe  along  each  side  of  the  body.  Caudal  horn  pale  brown. 
l.ength,  10  mm.     Moulted  June  18  and  19. 

Stage  //. — Pale  green  ;  body  transversely  wrinkled,  with  the  subdorsal  yellow 
stripe  broader  and  more  distinct  than  in  the  previous  stage,  (.'audal  horn  red- 
dish black.  Head  granulated,  with  an  indistinct  yellow  stripe  on  each  side. 
I-cngth,  15  mm,  ;  caudal  horn,  3  mm.    Moulted  June  30  and  21. 

Slagt  I/I. — In  this  stage  the  subdorsal  stripe  is  very  conspicuous,  being  clear 
yellow  and  quite  broad.  The  stripe  on  each  side  of  the  head  is  also  broad  and 
clear  yellow.  Along  each  side  of  the  body  are  seven  yellow,  oblique  bands, 
which  become  white  as  they  reach  the  subdorsal  siripe.  In  some  individuals 
there  is  a  row  of  red  spots  along  each  side,  one  spot  on  each  segment,  situated 
on  the  subdorsal  stripe  from  the  fourth  10  the  tenib  segment  inclusive.  On 
the  stripe  of  the  head  is  also  a  red  spot.  Spiracles  orange.  Caudal  horn  long 
and  stout,  reddish,  with  very  short  spines.  The  body  color  is  yellowish  green 
above  and  brighter  green  l>eneath.  As  the  larvn:  grow  older  (lie  subdorsal 
stripe  becomes  broken  by  the  oblique  lateral  bands,  which  are  then  very  distinct 
and  conspicuous.     Length,   23  mm.  ;    caudal  horn.  4  mm.     Moulted  June  ij 

Slagt  /y. —  Head  subtriangular.  almost  smooth,  with  the  stripe  on  each  side 
broad.  Anterior  segments  of  the  body  with  a  (ew  granulations  ;  sides  of  body 
pale  green  ;  dorsal  region  yellowish  green,  with  regular  transverse  wrinkles 
which  are  yellowish.  The  obli4ue  bands  are  very  distinct  and  quite  broad, 
white  at  the  middle,  yellow  at  each  end,  and  with  a  claret  red  streak  on  the 
anterior  port  of  each  ;  in  some  specimens  the  red  is  absent,  and  in  others  there 
is  a  large  carmine  blotch  before  each  oblique  band,  and  one  on  the  head  on  the 
yellow  stripe.  The  last  oblique  stripe  is  very  broad  and  does  not  run  to  the 
end  of  the  caudal  horn,  as  is  the  case  with  some  species  of  Sphingid  larva;. 
Caudal  horn  is  either  rose  red  or  pale  violet  with  fine  black  granules.  Length, 
35  mm.     Moulted  June  29  and  30. 
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Stage  V. — The  larva  is  now  entirely  smooth,  except  the  anal  plates,  which 
are  hnel)'  granulated  with  black.  1'be  stripes  on  the  head  are  now  while 
instead  of  yellow.  Body  at  the  sides  uniformly  blue  ^een,  dorsal  region 
yellowish  green  and  transversely  wrinkled.  Spiracles  large  and  conspicuous, 
white  centrally  and  orange  red  outside.  The  oblique  bands  aie  conspicuously 
white  and  broad,  and  in  some  individuals  reddish  in  front.  Caudal  horn  pink- 
ish. Thoracic  (eel  pink,  paler  at  the  base.  When  fully  grown  the  larv* 
become  grayish  green  along  the  sides  and  beneath,  and  remain  yellowish  green 
along  the  back.  The  stripes  on  tiie  head  become  whitish  tlesh-color.  The 
oblique  lateral  bands  are  whitish  and  yellow  as  they  run  into  the  reddish  green 
color  on  the  back.  Caudal  horn  pinkish  at  the  ;ides.  Some  individuals  of  the 
brood  have  the  back  very  bright  yellowish  green  ;  the  head  lilac  with  the  stripes 
decidedly  flesh-color,  and  before  each  oblique  band  is  a  large  ferrugineous  pat:h. 
Abdominal  iegs  outside  pinkish.  Kully  grown  July  5-6.  length,  65  mm. 
Entered  the  ground  for  pupation  July  b-7,  and  formed  pupa  July  g-ii.  Moths 
emerged  July  21-23. 

I'upa. — Dark  chestnut  brown,  shining,  witliout  a  tongue-case;  anal  projec- 
tion rather  short ;  segments  punctured ;  wing-cases  smooth.     Length,  45  mm. 

The  eggs  were  obtained  from  a  female  collected  in  Hoboken, 
New  Jersey,  by  Mr.  W.  Sachs,  and  the  larvae  were  raised  on  lilac. 
They  also  feed  on  ash  and  privet  (Ligastrum),  and  are  double 
brooded.  Mr.  Sachs  informs  me  that  one  larva  of  the  brood  he 
raised  was  entirely  ferrugineous. 


Smerinthus  myops  (A.  &■  5.)., 

Egg. — Pale  green,  smooth,  shining,  longer  than  broad.     Length,   1   mm.; 
width,  .75  mm.     Laid  June  3.     Emerged  June  10. 

Stage  /.—Pale  green,  covered  with  short,  pale  sordid  white  hairs.     Caudal 
horn  green.     Head  globular  and  granulated.     Length,  7  mm.     Moulted  June 


Stage  II, — Head  triangular  with  the  granules  larger,  and  along  each  side  of 
the  body  is  a  short  yellowish  green  subdorsal  stripe  running  from  the  head  to 
the  end  of  the  fourth  segment :  along  the  sides  are  also  oblique  yellowish  green 
bands.  Legs  green  ;  thoracic  feet  pink  :  caudal  horn  red.  Length.  14  mm. 
Moulted  June  20. 

Stage  ///.—Body  yellowish  green,  head  decidedly  triangular  and  forming  a 
tubercular  process  at  the  apex,  granulations  canar)'  yellow,  as  are  also  those  on 
the  body.    The  short  subdorsal  stripe  is  composed  of  granular  serrations  ;  lateral 
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oblique  yellow  bands  distinct.  Thoracic  feet  red.  Caudal  horn  red  with  indica- 
tions of  tile  last  oblique  band  at  the  sides.  One  specimen  has  a  red  spot  on 
each  side  of  the  second  and  fifth  segments.    Length,  iS  mm.    Moulted  June  34. 

5/11^  IV. — Very  much  like  the  last  stage,  but  (he  last  oblique  lateral  band  is 
clear  yellow  and  tuns  to  the  end  of  the  caudal  horn,  which  is  now  entirely  yellow. 
Length,  27  mm.     Moulted  June  zS. 

Stage  f'.^The  body  is  now  bright  yellowish  green  above  and  below,  covered 
with  line  yellow  granulations  ;  the  last  oblique  band  is  much  brighter  yellow  and 
broader  than  the  rest,  and  runs  to  the  end  of  the  caudal  horn.  Head  triangular 
with  the  tubercles  on  the  vertex  much  reduced.  Spiracles  white  in  the  centre 
and  red  outside.     Length,  40  mm.     Fully  grown  July  5, 

Pupa. — Similar  to  that  of  S.  excsxatus  and  S.  geminatus,  but  much  smaller 
and  more  glossy.  Segments  rugosely  punctured  and  shining,  junctions  of 
segment  opaque.  Wing-cases  smooth  and  very  shining.  Tongue-case  absent. 
Anal  projections  short.     Length,  15-30  mm  ;  width,  8-9  mm. 

The  eggs  were  received  from  Mr.  J,  Doll,  and  the  larvx  were 
raised  on  wild  cherry  {Prunus  seroiina).  As  compared  with  S. 
geminatus  and  excacatus  the  larva  of  S.  myops  differ  from  these 
by  havitig  the  granulations  on  the  body  much  finer,  and  the  short 
subdorsal  stripe  on  the  anterior  segments  quite  indistinct,  while 
in  geminatus  and  excacatus  this  stripe  is  composed  of  prominent 
serrations.     The  lateral  oblique  bands  of  myops  are  also  fainter. 
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Article  XX.— NOTICE  AND  DESCRIPTION  OF  NEW 
SPECIES  AND  A  NEW  GENUS  OF  PHYLLOCA- 
RID^. 

By  R.  P.  Whitfield. 
Plates  XII-XIV. 

Mr.  Edgar  E.  Teller  and  Mr.  Charles  E.  Monroe,  of  Milwaukee, 
Wisconsin,  have  placed  in  my  hands  a  collection  of  remains  of 
Ceraiiocaris-like  Crustaceans,  for  determinalion  and  description, 
which  they  obtained  near  Waubeka,  Wisconsin.  The  quarries  in 
which  these  specimens  were  found  are  situated  about  one  mile 
north  of  the  village,  near  the  Milwaukee  River,  and  are  described 
in  Volume  II  of  the  Geological  Survey  of  Wisconsin,  where  they 
are  referred  to  the  Lower  Helderberg  formation.  The  remains 
are  found  in  the  present  bed  of  the  quarry  in  a  layer  used  for 
building-stone  and  flagging,  and  seem  to  be  fairly  numerous, 
judging  from  the  number  of  fragments  obtained. 

In  studying  these  fossils  I  find  among  them  representatives  of 
three  distinct  forms.  One  of  these,  and  by  far  the  most  abun- 
dant, belongs  to  the  genus  Ceratiocaris,  so  far  as  the  general  form 
and  features  are  concerned,  while  one  other  differs  considerably 
in  the  form  of  the  cara|)ace  and  appears  to  belong  to  a  distinct 
genus,  for  which  I  propose  the  name  Entomocarih,  from  the 
resemblance  of  the  carapace  to  that  of  an  ostracode  entomostra- 
can,  since  it  is  strongly  curved  in  front  and  behind  on  the  dorsal 
margin,  instead  of  being  nearly  or  quite  straight,  as  in  Ceratio- 
earis.  This  renders  it  probable  that  there  was  a  hiatus  between 
the  two  sides  of  the  carapace  both  in  front  and  behind.  The 
posterior  margin  was  not  truncated  as  in  Ceratiocaris,  but  obtusely 
rounded,  more  as  in  Cvlpocaris  M.  &  W.,  and  Rkinocarii  Clarke, 
indicating  a  bivalved  carapace, 

Entomocaris,'  new  genus. 

Carapat:e  ovate  in   outline,   bivalvular.  with  a  Strang  hiatus  in  front  and 

rounded  behind  :  hinge  line  airaight  for  at>out  half  its  length.     Rostrum  not 

^(fZQUOi,  cui  up;  tcapii,  mhrinip, 

(^99] 
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known.  Abdomen  composed  of  fourteen  or  more  aegnients.  Ihree  oi  four  of 
which  may  be  naked.  The  pios [-abdomen  bears  three  spines,  the  central  one  or 
teJson.  elon^le  and  slender,  and  the  lateral  ones  [cercopods)  daltencd  and  articu- 
lated to  the  caudal  plate. 

Entomocaris  telleri,  n.  s|). 

I'LAIE    Xri,    Kid,    I,    AND    PLATK   XTV,    FICS.    1,    J   AKU    ^. 

Specimens  o(  more  than  medium  siie.  the  only  < 
uring  about  twenty-one  centimeters  in  length  by  si 
dorso-venlrally  across  the  cara[iacc. 

Carapace  ovate  in  general  outline,  straightened  on  the  middle  portion  of  the 
dorsal  margin  and  gibbously  rounded  on  the  ventral  ;  widest  a  little  behind  the 
middle  of  the  length  ;  aniero-dorsal  margin  rather  strongly  curved  for  three  and 
one-half  centimeters  from  the  anterior  end,  which  is  marked  by  a  narrou'.  sharp 
beak  half  a  centimeter  long  ;  on  the  poslero-dorsal  margin  the  border  is  more 
abruptly  rounded  and  margined  by  a  narrow,  thickened  border  which  extends 
entirely  around  the  ventral  portion  to  the  l)ase  of  the  anterior  beak  ;  surface 
marked  by  very  fine,  wavy  stri-i',  much  too  fine  and  faint  for  representation  on 
the  ligures. 

Abdomen  much  elongated,  composed  of  fourteen  or  more  segments.  The 
anterior  ones  within  the  limits  of  the  carapace  must  have  been  quite  short,  but 
their  outlines  cannot  be  seen,  and  iheir  presence  and  numlwr  are  only  shown  by 
the  indications  of  slender  limbs  (swimmerets)  as  seen  pushing  up  the  crust  of 
the  carapace  which  overlies  them.  I'arther  back  the  segments  are  more  dis- 
tinct. The  terminal  segment  is  long,  about  oncfourth  longer  tlian  high. 
Surface  of  the  body  segments  granulose,  so  far  as  can  be  seen  by  a  good  lens  ; 
no  other  marking  being  visible. 

1'elson  moderately  large  :  spine  straight  and  slender,  as  long  as  the  last  four 
and  a  half  \>a&-j  segments  ;  thickened  in  the  middle  as  it  lies  flattened  on  the 
rock,  leaving  a  deep  median  depression  in  the  matrix  where  removed.  Lateral 
spines  strong  and  thickened  on  the  margins,  the  entire  length  not  indicated  oo 
the  stone,  from  the  breakage  of  the  surface. 

The  swimmerets  seem  to  have  been  slender,  judging  from  indications  left  on 
the  specimen. 

Mandibles  very  imperfectly  represented.  An  indicalipn  of  their  eiistence  is 
seen  in  the  elevation  of  the  crust  of  the  carapace,  but  with  considerable  uncer- 
tainty. The  mandibles  shown  on  Hlale  XIV,  Kigs,  i  and  I,  have  been  referred 
with  some  doubt  to  this  species,  principally  on  account  of  their  greater  strength 
and  the  difference  in  form  from  those  preserved  in  the  specimens  of  Ccratioca. 
t  is  monroei.  These  are  somewhat  triangular,  and  are  provided  with  five  strong 
cusps  of  much  the  same  form  as  those  of  the  species  just  mentioned,  but  the 
manubrium  is  quite  different  in  its  detail,  especially  in  the  large  triangular 
opening  in  the  inner  surface  for  the  passage  of  the  muscular  parts. 
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This  species  differs  from  Cerh'oearis  momoei,  v/\X\\  which  it  is 
associated,  principally  in  the  form  of  the  carapace,  which  is 
rounded  posteriorly  instead  of  being  obliquely  truncated,  and  has 
the  dorsal  line  rounded  in  front  of  and  behind  the  proportionally 
shorter  hinge  line.  It  also  differs  in  the  absence  of  the  peculiar 
surface  structure  of  the  body  segments  and  in  the  form  of  the 
lateral  appendages  of  the  tail,  which  are  provided  with  thickened 
margins  in  this  species,  whereas  those  of  the  best  preserved  exam- 
ple of  that  species  are  flattened  and  smooth,  or  at  most  have  an 
impressed  line  of  minute  punctures  which  may  represent  the 
bases  of  a  row  of  fine  sette. 

Ceratiocaris  monroei,  n.  sp. 

Plate  XIII.  Figs.  1-5,  and  Plate  XIV.  Figs,  3-8. 

Specimens  of  moderately  large  si«.  Carapace  of  scmieUi plica]  form,  about 
three-fifths  as  high  as  long  ;  dorsal  line  very  nearly  straight,  anterior  eittemlty 
slightly  beaked,  posterior  end  obliquely  truncated,  longer  below  than  above. 
with  the  truncation  a  little  more  than  half  the  height  :  ventral  margin  irregu- 
larly rounded,  more  giblious  in  the  middle  or  just  anterior  to  the  middle  of  its 
length  ;  margin  thickened,  forming  a  narrow  flat  border  which  e^ttends  from  the 
rostrum  in  front  to  the  posterior  basal  angle,  which  is  rounded  ;  surface  of  the 
crust  very  finely  and  evenly  striated,  the  striie  passing  ablicjuely  downward  and 
forward  from  the  dorsal  line  and  nearly  parallel  to  the  basal  margin  and  again 
upward  toward  the  anterior  end.  The  stria.'  number  from  twelve  to  fifteen  in 
the  space  of  one  millimeter  ;  substance  of  the  carapace  very  thin  ;  ocular  tuber- 
cle not  positively  observed. 

Atnlomen  composed  of  aboul  fourteen  segments,  those  within  the  carapace 
short  and  slender,  enlarging  backward  in  both  length  and  width  until  their 
width  (or  height|  is  more  than  half  the  dorso-veniral  height  of  the  carapace  ; 
four  or  more  s^ments  apparently  exposed  beyond  the  posterior  margin  of  the 
carapace  ;  the  last  segment  long,  twice  or  more  than  twice  as  long  as  that  in 
front,  and  rapidly  narrowed  backward  to  the  junction  with  (he  telson. 

Telson  long  and  slender,  and  when  flattened  from  the  side  is  seen  to  have 
been  slightly  recurved  and  probably  somewhat  triangular  in  section,  but 
evidently  marked  by  a  thickened  central  rib  which  shows  convex  both  on  the 
substance  and  in  the  impression  of  the  opposite  side  of  the  same  individual.  It 
is  also  armed  with  a  thin,  flattened,  slightly  recurved,  lanceolate  appendage  or 
lateral  spine  {eercopod)  on  each  side,  articulated  just  behind  the  articulation  of 
the  caudal  plate,  and  of  atmut  half  or  less  than  half  the  length  of  the  central 
spine.     These  appendages  are  usually  destitute  of  any  01 
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one  or  two  cases  show  a  line  of  tine  punctures  near  Ihe  upper  margin,  while  the 
central  Spine  shows  a  row  of  minute  punctures  on  each  side,  and  in  some  cases 
Tovs  of  hair-like  spines. 

Mandibles  rather  large  and  strong,  somewhat  hatchet-shaped  and  armed  with 
five  or  six  protuberances  near  tbe  masticaliog  edge.  The  upper  or  outer  sur- 
face appears  to  have  been  smooth  and  Hat.  On  the  inner  face  they  are  thick- 
ened near  the  margin  for  the  lectb,  and  behind  these  an  oval  opening  is  seen 
which  extends  to  near  the  posterior  margin,  probably  for  the  passage  of  Ihe 
motor  ligament. 

Surface  of  the  abdominal  rings  marked  by  wavy  lines  toward  the  sides  and 
below,  and  above  the  median  tine  passing  into  a  peculiar  tessellated  slruclure 
composed  of  zigiag  lines  and  punctures. 

Several  of  the  specimens  showing  the  abdominal  segments  retain  portions  of 
the  swimming  feet  or  imprints  of  them.  None  of  them,  however,  are  suffi- 
ciently well  preserved  to  show  an  entire  limb  satisfactorily.  There  appears  to 
have  been  one  pair  to  each  segment,  and  the  limbs  Seem  to  have  decreased 
slightly  in  length  and  thickness  from  the  larger  segments  backward,  and  much 
more  rapidly  from  the  same  point  forward,  as  seen  on  several  specimens.  These 
limbs  {sieimmtTtts)  appear  to  be  composed  of  the  three  outer  joints  only,  those 
nearer  the  body  not  being  distinguishable.  The  outer  joint  seems  to  be  flat- 
tened, and  in  one  or  more  specimens  appears  to  have  been  margined  with 
fine  setx. 

On  two  of  the  abdomens  preserved,  there  is  seen  an  impression  running  along 
the  central  line  and  extending  from  near  the  anterior  end  of  the  body  backward, 
terminating  just  in  front  of  the  telson  near  the  ventral  margin.  This  I  pre- 
sume to  have  been  the  intestinal  canal.  In  one  of  Ihe  specimens  it  is  deeply 
and  strongly  marked,  and  appears  as  if  it  had  'been  undulated  by  numerous 
constrictions;  in  another  it  looks  as  if  transversely  corrugated.  If  it  is  the 
imprint  of  the  intestinal  canal,  it  was  probably  distended  with  food  when  the 
animal  died,  since  Ihe  impression  lefl  is  quite  strong. 

This  species  differs  from  C.  maccoyana  and  C  aculeata  Hall, 
from  the  Water-lime  formation  of  New  York  (Pal.  N,  Y.,  Vol.  HI, 
pp.  421*,  421*.  PI.  84,  Figs.  1-6)  in  the  shorter  form  of  the  cara- 
pace and  in  the  entirely  diifereni  proportions  of  the  spines  of  the 
tail,  the  cercopods  in  that  species  being  very  nearly  as  long  as  the 
telson,  white  in  this  one  they  are  only  about  half  as  long. 

Ceratiocaris  poduriformis,  n.  sp. 

Plate  XIV,  Kir..  10. 

Carapace  unknown.  Abdomen  very  small,  sublinear  and  elongate-cylindrical  ; 
segments,  of  which  only  tour  are  known,  proportionally  long  and  narrow,  the 
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last  one  rather  more  than  twice  as  long  as  thick,  and  very  slightly  tapering  \  the 
second  one  as  long  as  high,  and  the  two  in  front  higher  than  long  :  articulating 
aai^ns  oblique, 

Telson  as  long  as  two  and  a  half  of  the  body  segments,  counting  from  be- 
hind ;  central  spine  slender  and  its  appendages  about  half  its  length. 

Surface,  as  seen  on  some  of  the  crust  preserved  in  the  matrix,  marked  by 
slightly  oblique,  somewhat  wavy  striEC. 

This  specimen  appeared  so  doubtful  at  first  that  I  scarcely 
considered  it  as  belonging  to  the  genus,  but  on  further  examina- 
tion 1  thought  it  might  be  an  articulated  rostrum  of  one  of  the 
species,  if  they  really  were  provided  with  such  an  appendage. 
With  this  idea  in  mind  I  placed  the  specimen  under  a  higher 
magnifying  power  to  examine  the  crust,  which  is  partly  preserved 
in  the  matrix,  when  I  found  that  there  was  a  caudal  appendage, 
mostly  covered  by  adhering  rock.  This  1  subsequently  uncov- 
ered to  its  entire  length,  revealing  the  articulated  appendages  and 
proving  the  specimen  to  be  in  fact  a  small  Ceratiotaris.  It  can 
hardly  be  the  young  of  either  of  the  species  with  which  it  is  asso- 
ciated, on  account  of  the  difference  in  the  proportion  of  the  length 
and  height  of  the  segments,  and  I  have  considered  it  a  distinct 
species,  as  was  originally  suggested  to  me  by  Mr,  Teller,  the  dis- 
coverer. The  specific  name  applied  will  recall  its  resemblance  to 
Podura,  the  'skip-jack '  or  'spring -tail.' 

General  Remarks. — The  specimens  of  Phyllocaridas  found  in 
the  quarries  mentioned  at  the  beginning  of  this  article  are  quite 
numerous,  but  consist  mostly  of  the  caudal  spines  and  mandibles. 
A  few  imperfect  bodies  have  been  obtained,  and  also  a  few  pre- 
serving more  or  less  of  the  carapace.  A  single  almost  entire 
individual  of  Entomocaris  telleri  was  obtained  and  is  figured  on 
Plate  Xll.  It  is  also  probable  that  some  of  the  caudal  spines 
and  some  of  the  mandibles  found  belong  to  that  species,  but  it  is 
quite  impossible  at  the  present  time  to  decide  with  any  degree  of 
certainty  to  which  of  these  species  any  of  the  detached  fragments 
may  have  belonged.  Among  the  mandibles  there  appear  to  be 
two  quite  different  forms,  one  having  a  small  oval  or  rounded 
opening  on  the  under  or  inner  surface,  and  the  other  presenting 
a  much  larger,  subtriangular  opening.  The  latter  form  is  usually 
the  larger  and  stronger,  hence  I  have  inferred  that  it  may  belong 
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to  E.  telleri,  since  the  smaller,  hatchet -shaped  mandible  with  the 
round  or  oval  foramen  is  often  found  connected  with  the  exam- 
ples of  the  carapaces  of  C.  monroei. 

The  same  difficulty  arises  in  trying  to  determine  to  which  of 
the  species  the  detached  caudal  spines  belong.  The  articulated 
appendages  of  the  telson  of  Entomocaris  telleri,  however,  have  a 
thickened  margin,  while  those  found  actually  attached  to  the 
other  species  have  not.  This  feature  will  be  found  something  of 
a  guide  in  placing  them.  Of  the  third  species,  Ccraiiocaris  podu- 
ri/ormis,  there  has  been  found  only  one  specimen,  that  figured, 
and  its  counterpart,  and  it  is  probably  a  rare  form. 

Much  credit  is  due  to  Mr.  Teller  and  to  Mr.  Monroe  for  Iheir 
care  in  collecting  the  many  fragments  of  these  obscure  forms; 
and  also  for  their  great  liberality  in  presenting  to  the  American 
Museum  of  Natural  History  all  the  type  specimens  figured  in 
this  paper. 
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Article   XXL— THE    CHAZY    OF    LAKE   CHAMPI.AIN. 


By  Ezra  Brainkrd  and  Hknrv   M.  Skf.i.y. 


We  present  in  this  article  an  account  of  three  exposiires  of  the 
Chazy  formation  along  the  shores  of  l^ake  Champlain.  For  the 
collecting  of  fossils  and  for  detailed  measurements  these  out- 
crops are  more  favorable  than  at  Chazy'  village,  where  the  forma- 
tion was  first  studied  by  Professors  Emmons  and  Hall.  The 
rocky  shores  of  islands  and  promontories  in  the  lake  region  are 
cleared  of  soil  by  the  waves,  the  lake  level  is  a  convenient  datum 
for  measurements,  and  government  charts  furnish  accurate  out- 
lines for  mapping. 

The  Vai.Cour  Island  Section. 

By  far  the  best  exhibit  of  the  Chazy  formation  is  at  Valcour 
Island  and  on  the  neighboring  mainland,  from  Bluff  Point  lo  Port 
Jackson.  It  here  attains  its  maximum  thickness.  The  base  of 
the  formation  is  seen  resting  upon  the  yellow  magneslan  limestone 
at  the  lop  of  the  Calciferous,  and  may  be  traced  upvvard  in  vari- 
ous exposures  through  890  feel  of  strata,  till  its  summit  is  seen 
underlying  the  Black  River  limestone. 

The  strata  here  measured  are  as  follows,  in  ascending  order  ; 

Group  A  (Lower  Chazy). 

t.  Gray  or  drab-colored  sandstone,  inlerstratilied  with  thin  'or  sometimes 
thick)  layers  of  slate,  and  with  occasional  thin  layers  of  lintestime 
at  the  base,  containing  Caniirella  (7)  iaslata  Hill 56  feet. 


.  Massive  beds,  made  up  of  thin  allcmatinc  layers  of  tough  sbte  and 
of  nodular  limestone,  containing  undetermined  species  oF  Orlhis 
and  Orlhoccrai Rs 

■  S«papel.- The  Origin^  Chuy  Rncks,'  American  f',e<i1ng<>t,  Ni>v„  iSBS,  Vol,  II.  f 
Dfctmbi,;  iSgb,\  [305]  'JK 
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3,  Dark  bluish-gray,  somewhat  impure   limestone,  in   beds  of  variable 

thickness  ;  ollen  packed  wiih  Orlhis  roslalis  Hall,  which  occurs 
vrith  more  or  less  frequency  through  the  whole  mass.  Other  fos^ik 
are;  Lingula  huren/Hsis  Bill.,  flarpes  anli^ualus  Bill.,  Harptt 
ollau-ainsis  Bill.  (>),  Illd-nus  arclurus  Hall  (/.  hayfrldU  Bill,), 
Liluilfs.  sp,  (?) 1 10  feet. 

4.  Gray,  tolerably  pure  limestone  in  beds  S  to  so  inches  thick,  separated 

by  earthy  wams  the  bedding  being  uneven.  Many  layers  consist 
of  crlnoidal  fragments,  largely  o(  Palitatystiles  teauiradialus  Hall. 
Near  the  middle  of  tbe  mss.s,  Tor  a  thickness  of  10  feet,  some  of 
the  fragments  and  small  ovoid  masses  (BelhoperiUs  americanus 
Bill.)  are  of  a  bright  red  color 90    ■' 

Making  fot  the  total  thickness  of  A 338  feel. 

Group  B  {Middle  Chasy). 
t.   Impure,  nodular  limestone,  containing  Miulurta  magna  l.eseuer.  .  ..25  feet. 

2.  (.iray,  massive,  pure  limestone,  abounding  in  crinoidal  fragments  . .  .bo  " 

3.  Bluish-black,   thick-bedded   limestone    usually  weathering  so  as  to 

show  pure  nodulai  masses  enveloped  in  a  somewhat  impure,  lighler- 
colored  matrix  :  everywhere  characterized  by  Maelurra  magna. 
Near  the  middle  of  this  mass,  for  a  thickness  of  about  30  feet,  the 
fossils  are  silicified  and  of  jet-black  color.  The  more  important, 
besides  Maclurea,  are  species  of  Strophomfna,  OrlHii  and  Ottho. 

4.  Dark,  compact,  fine-grained  limestone,  with  obscure  bedding,  weath- 

ering to  a  iight  gray,  Kossils  aie  infrequent,  but  at  a  single  local- 
ity there  were  collected  Or/his  pervfia  Con..  Orthis plalys  Bill., 
UpLrua  fastiala  Hall.  A saplius  fanalii  1.011..  ClieiruTUs polyderus 
Bill.,  Ilarpes,  sp.  unit,,  Ill,enus  interlas  Kill.,  lAthas  mingantnsis 
Bill.,  Sphiirfxothus  farfus  Bill.,  and  several  undescHbed  species,  ,io  " 

5.  Hluish-black    limestone    like    number   3,   but   less   pure,   containing 

Afaelurra  magna  l.escuer,  Orthis  pervtia  Con.,  Slrgphomena 
intrassata  Hal!,  Orliis  disparilis  Can.,  or  O.  porcia  Bill 75  •' 

Total  thickness  of  B 350  feet. 

Group  C  {Upper  Chazy). 

I,  Dove-colored  compact  limestone,  in  massive  beds,  containing  a  latj^ 
species  of  0''lhmtrus;  Plaieparia  (Calymtne')  mulHcoslala  Hall, 
SaltttBpora  compacia  ;  and  a  large  Hutaiiia 60  feet. 

1.  Dark  impure  limestone,  in  thin  beds,  abounding  in  Rhyn<honella 
plena  ;  at  the  base  a  bed  4  or  5  feet  thick  is  tilled  with  various 
forms  of  Afonliculipora  or  Slinopora 12;    " 

3.  Tough,  arenaceous  magnesian  limestone,  passing   into   fine-grained 

Total   thickness  of  C 202  feet, 

,\gK'*B^'*  thickness  of  the  Chaiy  on  Valeour  Island 890  feet. 
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Vnlcoiir  Island,  which  lies  about  six  miles  soiilh  of  Plattsburgh, 
N.  v.,  is  over  two  miles  in  length  nnd  one  mile  in  width.  Almost 
the  entire  shore  is  rocky,  with  deep  bays  and  stee|>  promontories, 
sometimes  fifty  feet  in  height,  The  strata  slope  for  the  most  part 
eastward  at  an  angle  of  from  3"  10  7° ;  but  a  little  north  of  the 
centre  of  the  island  there  is  a  shallow  syncline.  Along  the  north- 
west shore  of  Sloop  Cove  is  a  minor  fault,  extending  across  the 
promontory  north  of  the  Cove.  The  excavation  of  the  bay  is 
doubtless  due  to  this  fault.  Across  the  northern  end  of  the 
island  runs  a  greater  fault,  with  an  upthrow  on  the  south  side. 
The  strata  north  of  the  fault  dip  to  the  northeast,  the  highest  rock 
on  the  northeast  point  being  the  Black  River  limestone.  Under- 
neath, as  we  go  westward,  arc  seen  the  strata  of  Group  C,  Cha^y, 
and  the  upper  part  of  Group  B. 

At  the  south  end  of  the  island  there  is  evidence  of  still  greater 
disturbance.  A  fault  with  two  branches  runs  in  from  the  south 
shore  to  the  northeast,  but  does  not  extend  to  the  east  shore.  The 
rocks  at  the  southeast  are  thus  tilted  to  the  east  at  an  angle  of  from 
22°  to  30°,  exposing  the  sandstone  at  the  very  base  of  the  forma- 
tion. The  thickness  of  Chazy  strata  seen  here  is  over  600  feet — 
in  fact,  the  whole  of  the  formation  is  exposed  except  the  upper 
80  feet  and  about  200  feet  covered  with  soil.  This  hiatus  of  the 
upper  part  of  Group  A  seems  to  have  been  caused  by  the  removal 
by  glacial  action  of  the  narrow  mass  of  rock  between  the  fault 
and  the  shore  line.  About  one  hundred  rods  southeast  is  a  small 
rocky  island,  called  Garden  Island,  consisting  of  the  slaty  strata 
of  Group  A,  and  lying  in  the  strike  of  the  same  strata  on  Valcour 
Island. 

If  we  turn  our  attention  now  to  the  mainland,  we  shall  find  the 
Chazy  rock  extending  for  three  miles  along  the  shore  to  the  west 
of  Valcour  Island.  It  is  terminated  on  the  north  by  a  transverse 
fault  with  an  uplift  on  the  south,  as  is  indicated  by  a  sudden 
westward  curvature  of  the  strike  of  the  Chazy.  North  of  this 
fault  is  a  sand  plain  extending  to  the  village  of  Plattsburgh.  On 
the  south  also  the  Chazy  uplift  is  terminated  by  a  fault  (another 
branch  of  the  fault  seen  on  the  south  side  of  Valcour  Island), 
bringing  up  here  the  strata  of  the  Calciferous.  It  is  a  noteworthy 
fact  that  all  these  principal  faults,  like  those  observed  at  Ticon- 
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deroga  and  elsewhere  along  the  lake,  consist  of  uplifts  of  tbe 
strata  nearest  to  the  neighboring  Archcan  terrane.  It  is  only  four 
miles  from  Port  Jackson  south  to  the  well-known  display  of  Pots- 
dam sandstone  at  the  Aiisable  Chasm,  and  only  six  miles  south 
to  the  Archean  of  Trenibleau   Point, 

The  strike  of  this  <iutcrop  of  Chazy  is  quite  uniformly  north 
and  south,  with  an  eastern  dip  increasing  as  we  go  westward  from 
3°  to  12".  It  consists  of  the  lower  strata  of  the  Chazy,  though 
the  sandstone  at  the  base  of  the  formation  is  not  disclosed.  The 
lowest  rock  seen  is  the  slaty  limestone  (A,  j),  well  exposed  in 
the  bed  of  the  Salmon  River  near  its  mouth.  The  remaining 
strata  of  Group  A  are  displayed  in  long  ledges  lying  on  either  side 
of  the  highway  between  Port  Jackson  and  Plattsburgh.  Espe- 
cially favorable  for  the  collecting  of  fossils  are  ihe  old  (juarries 
and  the  broad  fringe  of  sloping  rocks  along  the  shore  for  a  mile 
north  of  Port  Jackson.  About  fifty  rods  south  of  the  Bluff  Point 
Railway  station  are  extensive  quarries  in  the  crinoidal  beds  of 
No.  5,  A,  from  which  a  beautiful  red-spotted  marble  is  manufac- 
tured. As  we  go  eastward  from  the  station  to  the  Hotel  Cham- 
plain  we  pass  rapidly  over  the  lower  Maclurea  beds,  till  we  reach 
the  summit  of  the  ridge  on  which  the  hotel  is  situated,  180  feet 
above  the  lake.  The  eastward  slope,  south  of  the  driveway  to 
the  wharf,  is  with  the  strata,  which  here  consist  of  the  massive 
beds  of  No.  4,  B,  broken  at  the  shore-line  so  as  to  form  high 
cliffs.  It  is  highly  probable  that  the  higher  strata  continue  east- 
ward under  the  waters  of  the  lake,  and  are  connected  without  a 
break  with  the  exposures  of  the  U|)per  Chazy  at  the  north  end  of  - 
Valcour  Island.  We  may  also  infer  that  the  outcrop  north  of 
Port  Jackson  is  continuous  under  the  lake  with  the  outcrop  on 
the  Light  House  promontory  and  the  main  body  of  Valcour 
Island.  For  Ihe  dip  and  strike  «\\  both  sides  of  the  channel  are 
similar,  and  the  strata  here  lacking  have  a  thickness  elsewhere 
which  would  nearly  till  the  gap  between  the  island  and  the  main- 
land. 

Before  closing  our  account  of  this  interesting  region,  we  would 
call  attention  to  the  fine  outcrop  of  Trenton  limestone  at  ('rab 
Island,  about  a  mile  northeast  of  ItlufT  Point.  The  island  is  only 
145  rods  in  length,  but  discloses  over  200  feet  of  strata.     As  will 
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be  seen  from  the  strike  and  dip  indicated  on  the  maj),  it  is  the 
remnant  of  a  sharp  anticline  with  an  axis  descending  north- 
northeast.  Strata  in  this  attitude  would  offer  the  greatest  possible 
resistance  to  glacial  action,  and  this  may  accoimt  for  the  exist- 
ence of  the  island. 

Isle  La  Motte  Section, 

Our  second  map  represents  the  outcrop  of  Chazy  limestone  at 
Isle  La  Motte,  which  lies  about  14  miles  to  the  north  of  Valcour 
Island.  The  strata  appear  on  the  south  half  of  the  island  with  a 
somewhat  sinuous  strike  and  dipping  northward  at  an  angle  of 
from  3°  to  5°.  After  60  feet  of  Calciferous  rock  we  have  the 
following  measures  of  the  Chazy  in  ascending  order : 

Group  A  [Loji'er  CAitD}-). 

1,  Layers  of  sandstone  and  siate  conlaining  Lin/^la  and  Orlhis 23  feel. 

2.  Silicious  limestone  with   seams  of  tough  slate  eontaining  Camer,Ila 

irrpiflUala  bill.,  Orlkis  perri;  Bi».,  Strofhomrna  auioia  bill., 
Strophmiiena  caaierala  Con.,  Zygospira  acuHrBslra  Hall,  Asapkui 
eanalis  Con.,  Ckeirurus  vukaiius  Bill.,  Illaiuui  crassieauda 
Wahl,  (,n,  A'fmiflruridis  ichhthrimi  m» 55    " 

3,  Massive  beds  crowded  with  OrM(j  i-ui/oA'j  Hall 75   " 

4.  Crinoidal    beds    conlaining    univalves   and    the    layer   of   red-spotled 

marble  ;  Columnitria  parjii  Bill,  occurs  near  the  lop 70  " 

Tolal  exposure  of  ^ 223  feel, 

Grou/>  B  {Middle  Chazy). 

Bluish-black,  massive  limestone  like  B.  3.  at  Valcour  Island,  contain- 
ing .1/iif/urivi  maj.'na  in  abundance,  and  strata  largely  tilled  with 
Slritmnleitrium.  The  gray  oolitic  bed  is  found  here  al  the  base  of 
the  group,  and  the  strata  at  the  top  are  unusually  massive,  about  150  feet. 

Group  C  {Upper  Chazy). 

1.  l^ire,  fine-grained,  dove-colored  limestone  with  intercalated  beds  of 

silicious  and  dolomilic,  iron-gray  limestone,  containing  Cytlnierat 
io^ytii  Whitl.,  Orlhereras  litan  HitW,  J'taeofaria  mullicoslala  Hall, 
IJebai  thamplaincnsis  Whitf,,  and  undescribetl  species  of  Illifiiut 
and  Hucania lao  feet. 

2.  Concealed 150 

Tolal  thickness  of  Chaiy  al  Isle  La  Motle ,643  feet. 
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Tlie  south  end  of  tlie  island  affords  excellent  opportunities  for 
the  study  of  the  Lower  Chazy.  The  rocks  are  well  exposed  along 
the  shore,  in  the  interior  pastures  of  the  headland  (which  rises 
about  loo  feet  above  ihe  lake),  and  in  numerous  quarries  which 
have  been  extensively  worked  for  over  seventy-five  years.  In 
using  the  map  for  field  work  it  should  be  remeinbered  that  the 
shading  indicates  the  position  of  the  strata  on  a  horizontal  plane 
at  the  level  of  the  lake.  Becau-vC  of  the  small  dip  the  exposures 
of  these  various  strata  at  elevated  points  should  be  looked  for 
farther  south  than  indicated  on  the  map. 

The  easl  shore  of  the  island  shows  signs  of  great  disturbance. 
A  fault  may  be  seen  running  from  the  head  of  Wait's  Bay  across 
the  promontory  on  the  south  and  farther  southeastward  across 
Hill's  Island.  Half  a  mile  south  of  Clark's  Bay  the  Utica  slale 
is  brought  into  contact  with  the  Maclurea  beds,  which  are  here 
seen  to  have  been  abruptly  folded,  as  is  indicated  on  the  map  by 
the  zigzag  strike  and  the  greatly  increased  dip.  Two  hundred 
rods  to  the  north  of  Clark's  Bay  the  Utica  slate  is  again  seen,  but 
in  contact  with  the  'I'renton  limestone. 

To  the  west  of  Clark's  Hay  the  rocks  have  been  eroded  below 
the  surface  of  the  lake,  and  a  wide  marsh  extends  across  the 
island.  To  the  north  of  the  marsh  are  seen  beds  of  the  Trenton, 
which  may  be  traced  to  the  east  shore,  where  ihey  are  found  to 
overlie  the  Black  River  limestone.  Away  from  the  shore  the 
strike  and  the  dip  of  the  Trenton  are  uniform  and  identical  with 
the  strike  and  the  dip  of  the  Chazy  to  the  south  of  the  marsh  ;  we 
may,  therefore,  suppose  that  the  concealed  strata  are  the  upper- 
most beds  of  the  Chazy,  which  at  Cliazy  village,  six  miles  to  the 
west,  and  at  Valcour  and  at  Grand  Isle,  consist  largely  of  Rhyn- 
ehoiiella  plena.  In  fact,  boulders  of  these  strata  are  found  on  the 
shore  of  Isle  La  Motte  to  the  south  of  the  marsh. 

TiiK  Ckdwn  I'(unt  Skctton. 

Our  third  map  represents  the  geological  outctoi)  at  Crown 
Point,  N.  y.,  about  forty  miles  south  of  Valcour  Island,  The 
region  is  one  of  unusual  interest,  as  we  here  find  rejiresenlatives 
of  all  the  formations  that  appear  in  the  Champlain  Valley  from 
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the  Archean  to  the  Utica  slate.     The  measures  of  the  Cliazy  here 
disclosed  are  as  follows,  in  ascending  order  ; 

,  (  I.  Sanitslone  and  slule  intcrstratilied 23  feet. 

'     (  2,  Impure  limestone  conlaining  Orlhis  phlys  Hill  25  " 

B  Beds  containing  Maclurta  magna 200  " 

f  I.  Dark  gray,  massive  limestone,  weathering  in  darker  stripes  an 

^  j  inch  wide,  containing  Biicania.  sp.  und 40  " 

\  2,  Tough,  silicious  and  magnesian  rock,  passing  into  a  two-foot  bed 

(^  of  pure  sandstone 17  " 

A^regate  thickness 305  feet. 

North  of  Port  Henry  the  Archean  gneiss  forms  high  bluffs  on 
the  west  shore  of  the  lake,  and  is  well  exposed  for  study  by  the 
extensive  cuttings  made  in  the  construction  of  the  I).  &  H.  Rail- 
road. West  of  the  old  furnace  a  large  excavation  has  been  made 
in  the  Archean  limestone,  which  has  been  here  quarried  for  flux. 
The  village  of  Fort  Henry  is  underlain  by  the  Poisdam  sand- 
stone, resting  upon  which  may  be  seen  the  dark  magnesian  lime- 
stone at  the  base  of  the  Calciferous.  The  railroad  tunnel  just 
west  of  the  Bay  State  furnace  passes  through  these  strata,  show- 
.  ing  a  northeastwardly  dip  of  about  8°.  North  of  the  tunnel  and 
extending  to  Craig  Harbor  is  the  pure  limestone  of  Group  B  of 
the  Calciferous,  which  is  here,  as  well  as  elsewhere  along  the  lake, 
a  favorite  source  of  Hux  for  the  iron-makers. 

The  higher  measures  of  the  Calciferous  are  to  be  found  on  the 
east  side  of  the  Crown  Point  peninsula.  The  rocks  are  largely 
covered  with  the  Champlain  clay,  but  the  fossils  would  seem  to 
indicate  that  we  have  here  the  strata  of  Group  D.  On  the  east 
shore  of  Bulwagga  Bay  we  lind  the  uppermost  beds  of  the 
Calciferous  underlying  the  measures  of  the  Chazy  as  above 
described.  From  Bulwagga  Bay  the  Chazy  runs  northeastwardly 
to  the  end  of  the  promontory,  and  underlies  the  extensive  ruins 
of  the  English  fort  and  of  the  old  French  fort — Fort  Frederick. 
Across  the  lake,  which  is  here  contracted  to  a  width  of  twenty- 
five  or  thirty  tods,  the  Chaay  re-appears  on  Chimney  Point,  with 
a  dip  and  strike  indicating  that  the  beds  are  continuous  with  the 
outcrop  on  Crown  Point.  They  are  terminated  on  the  east  by  an 
oblique  fault,  with  a  downthrow  on  the  east.  The  fault  is  well 
exposed  on  the  lake  shore  just  east  of  the  Lighthouse  ;  and  a 
few  rods  farther  south  we  find  the  upper  Chazy  with  a  dip  of 
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ula"  to  the  north.  A  similar  fault  occurs  two  miles  farther 
south,  where  the  Chazy  appears  in  a  downthrow,  to  the  east  of 
the  Calciferous, 

In  the  old  fosse  north  of  the  English  fort,  near  its  entrance, 
may  be  seen  the  pure,  dove-colored,  brittle  limestone  at  the  base 
of  the  Black  River,  overlying  the  stratum  of  sandstone,  which 
here  as  well  as  at  Valcour  caps  the  Chazy,  The  darker  lime- 
stones of  the  Black  River  appear  on  the  shore  north  of  the  fort, 
and  were  quarried  in  past  years  for  black  marble.  Overlying 
them  to  the  west  are  the  ordinary  strata  of  the  Trenton.  The 
Black  River  limestone  may  also  be  seen  near  the  mouth  of 
Hospital  Creek,  on  the  Vermont  side  of  the  lake,  and  extends 
northerly  for  nearly  a  mile,  until  apparently  cut  off  by  the  oblique 
fault  before  mentioned. 

To  the  west  of  this  outcrop  of  the  Black  River  there  is  a  fine 
display  of  the  whole  of  the  Trenton  limestone — on  Crane's  Point 
and  at  Norton's  Bay.  Its  thickness  is  found  to  be  314  feet.  To 
the  north  for  several  miles  along  the  shore  are  exposures  of  the 
Utica  slate. 

In  closing,  we  would  call  attention  to  the  outcrops  of  the 
Chazy  formation  at  Ball's  Bay  and  at  Providence  Island,  as 
represented  in  maps  to  illustrate  the  Calciferous,  heretofore 
published  in  the  '  Bulletin  '  of  the  American  Museum  of  Natural 
History  {Vol.  Ill,  pp.  15  and  i8). 


^yGoo'^lc 


„Gooi^lc 


Index  to  Volume  VIII. 


Mgtria  priwopis,  142. 


vEgeria  remula,  139. 

albicornia,   136. 

pyramidalis,  127. 

aureola,  .30- 

Pyi.  '39- 

querci,  :4I. 

bassilorinis.  133. 

quinquecaudata,  T17. 

bolleri,  134. 

retulgens,  13!. 

rubristigma,  141, 

caniiescens,  143. 

nibrofasciata.  134. 

caudata.  116. 

sapyesformis.  14b. 

consimilis.  133. 

saxifritPE,  135. 

comi.  138. 

scitula,  I3g. 

senecioidcs,  129. 

culiciformis.  136. 

sex  fascia  ta,  133. 

curcjrbil*.  113. 

lecta,  14a. 

edwardsii,  142. 

deceptiva.  138. 

verecuinia.  142. 

decipicna,  141. 

em  phytif oralis,  115. 

(Paranlhrene)  bassifonnis, 

eupaiori.  133. 
fufvipes.  13s. 

I33. 

geiilormis,  145. 

gilii,  128. 

Aerolites,  caUlogueof,  in  American 

hemizoni^,   130. 

Museum  of  Natural   History 

154- 

Aeroslderites.     catalogue    of,    in 

hyperici.  lag. 

American   Musetim  of   Natu 

Fmitala,  133. 

ral  History,  149. 

impropria,  no. 

AeroKideroliles,   catalogue    of,    in 

infirma,  133. 

American    Museum  of  Natu 

inusitalB,  134. 

ralHiMory.  152. 

kofbeld.  ijg. 

AfiiochariB,  274,  288. 

lupini.  130. 

occllata,  274,  287. 

lustrans,  133. 

Albuna  artemisix,  lag. 

madari.t',  130.  13a. 

denotata,  liq. 

mimuli,  130. 

hylotomifomiis,  127. 

morula,  142. 

modesia,  11  a,  128. 

ncglecta,i3a. 

pyramidalis.  127. 

nicoiiana,  141. 

pyramidalis  coloradensis,  127 

novaroinsis,  133. 

pyramidalis  montana,  127. 

pyramidalis  rubescens,  127. 

perplexa,  130. 

piclipes,  134. 

rileynna,  I2q. 

pini,  .24. 

rutilans,  130. 

tanaceti,  137. 

pneslans.  144. 

torva,  127. 

„Gooi^lc 


Albuna  vancouverensia,  127. 

Axe,  Battle.  20i.  203. 

vilrina,  [aS. 

Ceremonial,  ii)f). 

AIciv,  31. 

Grooved.  206.  218. 

Alcathni.- caudala.   116. 

caudatum,  11(1. 

AMeti.  J.   A.,   alleged  changes  o( 

Badcer.  258. 

color  in   the  fealbers  o(  birds 

Mexican,  74- 

willioul       molting.       13-44: 

Balls.  21 S. 

note   on   Mairogiomys   iher- 

Banner  Stones,  igg.  200. 

/■,V/(Allen).  45,  46:  on  mam. 

H.ittle  Axe.  201. 

mals      collected      in      Bexar 

Bird  Wing,  201. 

County  and  vicinity,    Tenas, 

Butlerfly,  201. 

by   Mr,  H.  1'.  Atlwater,  with 

Circular,  201. 

field    Holes    by    the   collector, 

Conical,  201. 

47-80:    descriptions   of    new 

Hick,  20., 

RcclanKular.  201. 

233-240;     list    of     mammals 

Single  Arm,  201. 

collected  by   Mr.  Waiter  W. 

Special,  201. 

(•rant^er.    in    New      Mexico, 

Triangle  Bar,  201. 

Utah.  Wyoming  and   Nebras- 

Bassariscus astutus.  72. 

ka.  t895-q6,  with  field  notes 

Bat.  nolden-backed.  257. 

by  (be  collector.  241-2;^;  on 

Hoary.  71. 

mammals     from     the     .Santa 

House,  70. 

Little  Pale.  257. 

263-270. 

Red,  70. 

AUops.  162,  174. 

Beads,  Bone,  213. 

serotinus,  isq,  162,  192. 

(;hss,  213. 

Shell,  213, 

Stone,  213. 

Amazona  albifrons,  286. 

Bear,  Black,  72, 

Amblycercus  holoscriceus,  2Su. 

Beaver,  70. 

Amulets,  Aztec,  203. 

Bembecia  emphytiformis,  I15. 

Jlar,  199,  203. 

flavipes,  ilg. 

Bird,  191),  203, 

Anas  glacialis,  31. 

margmala  albicoma.  lig. 

nigra.  26. 

odyncriformis,  119. 

Ani,  Groove-billeJ.  285. 

plcciii-formis,  tr8,  119. 

Anisacodon,  159,  f6i. 

rubi.  119. 

montanus,  159,  161.  183. 

Anoplolberium,  15S. 

superba,  119. 

Antelope.  52. 

BeulemnUller.  William,  critical  re. 

Anihi,  31. 

view  of  the  Sesiidie  found  in 

AnE-thrusb,  Mexican.  2^4. 

America,   norlh   of     Mexico, 

Anthus  lilloralis.  1%. 

111-14S:    iransfotmations  of 

Antilocapra  americana,  52. 

some  Norlh  American  Hawk. 

Antroslomus  yucatanicus,  274. 

Moths,  2<)i-2<)8. 

Anvils,  207. 

Bison  bison.  53. 

Ardea  herodias,  2S1J. 

Bison,  American.  53- 

Arenarius,  31. 

Blackbird.  Pueblo.  281. 

Armadillo,  Nine-banded.  51, 

Wedge-billed,  280. 

Blarina  brevicauda.  244.  257. 

280. 

Boas.  Kranz,  see  Teil.  James. 

Arrow  Heads.  213. 

Bobolink,  42,  44, 

Asaphus  tanalis.  306,   310. 

Bob-white,  Yucatan.  289. 

Alalapha  borealis,  70. 

Bolboporites  aniericanus,  306. 

cinerea,   70. 

Brainerd,  Ezra,  and   Seely.  Henry 

Atlwater.  H.  P.,  see  Allen.  J.  A. 

M.,  the   Chaiy  Limestone  of 

Auk,  Razor-billed,  2. 

Lake  Champlain,  30S-3IS. 

„Gooi^lc 


Brontops.  l6l.  174. 

dispar,  isg,  161,  iSS. 

robuslus.  159.  161.  1S7. 
Bronlatherium,  160, 

gigas.  Ijg,  160.  161,  175. 

ingens,  159.  161,  iSl. 
Bucania.  sp,.  306,  310,  314. 
Bunting.  Painted,  S2,  374, 

Reed,  14. 
Bunts.  216. 


:i<F.s,  Shell,  217. 
Calidris  arenaria,  I. 
Callothrus  robustus,  2S0, 
Camerella  breviplicata,  310. 

(?)costata,  305. 
Campephilus  principalis,  374. 
Canis  latrans.  75,  242,  258. 
lupus  (?  nubilis).  75. 
^-     25S. 


Caribou,  Barren-Ground,  334. 
Greenland,  334. 
Newfoundland,  234. 
Woodland,  234, 


nigra,  147. 
pyralidiformis.  147. 
ruficornis.  147, 
sanborni,  147. 

Castor  canadenKis.  70. 

Cat,  Civet,  72. 
I.eopan).  So. 

Catharista  atraia,  287. 

Catharistes  papa,  24. 

Cathartes  aura,  287. 

Celts,  205.  218, 

Ceophlceus  scapularis,  3S;. 

Ceratiocaris.  299, 
monroei,  301 . 
poduriformts,  302. 

Ceralomia  undulosa,  296. 

Chachalacca,  Yucatan,  23S. 

Chaffinch,  1$. 

Chapman,  Krank  M.,  the  changes 
of  plumage  in  the  Uunlin 
and  Sandetling,  i-S  ;  on  the 
changes  of  plumage  in  the 
SDov/fia.Vei/'/e^lr,./iifiiaj  ni- 
va/ii),  9-12  ;  notes  on  birds 
observed    in    Yucatan,     171- 

Chsradrii,  31. 
Charadrius  auratus,  28. 
Chat,  Yellow-breasted,  277. 


Cheiurus  polyodorus,  30(1. 

vu  lean  us,  310, 
Chettusia  gregaria.  34. 
Chickaree.  257. 
Chipmunk.  Antelope,  255. 

Colorado.  256. 

Say's.  255- 

Wahsatch.  256. 

Wortman's,  255. 
Chisels,  206. 

Chlorostilbon  canaveti,  2S4. 
Cissolopha  yucatanica,  3S3. 
Club  Stones,  199. 
Ccereba.  sp.,  24. 
Colinus  nigrogularis,  289. 
Cotumba  llavirostris.  287. 
Columbigallina    passerina    palies- 
cens,  287. 

runpennis,  3S7. 


Colui 


ia  parv 


.  310- 


,  jlymbus  rufogular._,  j.. 
Concpatus  mapurito,  72. 
Conoryctes,  259,  260. 
ConoryctiJ;K,  260,  262. 
Conlopus  bracbytarsua,  2S3. 

carol  inensis.  274. 
Coracias  garrulus.  31. 
Cores,  216. 
Cotioniail,  Ari7xina,  245. 

Granger's,  346. 

.Sage.  245. 
Coyote.  75. 

Coivbird,  Ked-eyed,  280. 
Crolophaga  sulcirostriv,  285. 
Cups.  Paint,  207. 
Cutters,  2i3. 
Cyanecuia,  27. 
Cyctorhis     flaviventris     yucalan 

ensis,  278. 
Cyclorhis,  Yucatan,  278. 
Cynomys  leucurus,  243,  254. 

iudovicianus.  70,  254. 
Cyrtoceras  boycii,  310. 


Virginia,  53. 
Dendrocincia  anabalina,  284, 

homochroa,  284. 
Dendroica  virens.  277. 
Dendromis  flavigastra,  284 
Diconodon,  159.  161,  178,  183 
Dicolyles  angulalus,  54. 
Didelphis   marsupialis  calilorr 
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Diploconus.  .74. 

Fiutes,  200. 

amplus,  I5g,  iRg.  193. 

Flycatcher,  Ash -throated.  383. 

Giraud's,  283. 

Discs,  109. 

Urge-billed,  383. 

Leasl.  283. 

Small.  209- 

Yucatan,  2S3. 

Dives  Jives.  2.»\. 

Fox,  Gray,  78. 

DoK.  Prairie,  70. 

Red,  76. 

While-Uiled  Prairie.  254. 

FuliKuIa  tufina.  36, 

Dolichonyx  oryzivorus,  42,  44. 

Dorcelaphus  hcmionus.  53. 

GaSa,  IIS, 

emphyliformis,  115. 

nouglass,  A.   K.,   a  lable  of   (he 

solitudii,  115. 

American    Indian  relics   in  a 

CJeomys  cherriei,  45, 

collection     exhibited     in    the 

hetertxius.  46, 

American  Museum  of  Natural 

texensis,  57. 

History,  New  York,  with  ex- 

Geolhlypis trichas,  277. 

planatory  text,  199-330. 

C.laucidium  phala^noides,  2B6. 

Dove.  Mexican  Clround.  387. 

Gnatcatcher,  llliie-fi;iay,  376. 

Kufous  Ground.  3S7. 

Godwil,  Barred -tailed,  17. 

While-fronted.  387. 

Itlack,  17. 

White-wineed.  387. 

(;opher.  Texas,  57. 

Htills.  iqg,  314. 

Gorgets.  199,  30l. 

Dryobates  scalaris  parvus.  285. 

Shell,  203. 

Dunlin,  I.  15. 

Stone,  201. 

Gouges,  206, 

ECTOCIl'M,  83. 

Granalellus  salK'i  boucardi.  278. 

EclOKanus,  259,  z6i. 

Granger.    Waller   W..   see    Allen. 

Emberiza  lapponica.  31. 

J.  A. 

nivalis,  31- 

Grouse,  Red,  41. 

Empidonax  minimus,  383. 
Entomocaris.  249. 

Gull,  Ulack-hcaded,  15,23. 

Herring,  17, 

telleri,  2R0. 

Eittle,  2. 

Eohippus,  Si.  Sa. 

pemii,  81.  83. 

H.F.MATorrs,  3.. 

validus.  Si,  8s. 

Epihippus,  93.  93. 

Erelhiionepiianllius,  246. 

Hare,  Allwater's  Swamp,  80. 

Euhagena  nebraskiv,  116. 

Prairie,  244. 

Eumomota  superciliaris.  2S5. 

Sage,  345. 

Euphonia  hirundinacea,  379. 

Texa-i  Wood.  56. 

Euphonia.  Bonaparte's,  279. 

Harmonia  morri»oni.  124. 

Eupn>tot>onia  plicifera,  10(1,  110. 

pini,  124. 

puercensis,  105,  no. 

Fai.co   rufiEularis.  286. 

sp.  und..  306, 

sparverius.  38f). 

Havelina,  54. 

I'alcon,  Red-lhr(Kiled,    386, 

Hawk,  Crying,  386. 

Kufous-winKed,  386. 

palmii,  122. 

Sparrow.  386. 

Keiis  concolor,  80. 

Heads.  Arrow.  313. 

onea.  So. 

Spear,  214. 

pardalis.  So. 

Hen>a>iles,  .99,  210. 

1  l.ynx)  vulgaris  maculatus.  7S. 

Nemiganus,  359,  360. 

Flageolets,  217. 

Hemiiita  brevitauda,  277. 

Klakers.  316, 

Heptrxlon,  Si,  84,85. 

Kleshers,  199,  3o6. 

calciculus.  86, 
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Heptodon  posticus,  S6. 

Knives.  Flake.  216. 

Knot,  7. 

Heron.  Great  Blue,  289. 

Lagopus  alpina,  32. 

Herpetolheres  cachinnans,  286. 

scoticus.  40,  4'. 

Hovey.  E.  0„  caUlogue  of  Mele- 

oriies  in  the  collection  ai  the 

Lari,  31. 

American  Museum   ai   Natu- 

Urunda palmii.  14S. 

ral  History,  to  July   I,  1896. 

solituda.  .15. 

I49-«S5- 

Larus  alricilla,  8. 

minutus.  8.  29. 

Canivet's,  284. 

Cinnamon.  284. 

Leidyotherium,  isg.  t6a. 

Pre  vest's,  284. 

Leptxna  fasciata,  306. 

Hyracotherium,  81.  S?.  84,  91. 

Lcplotila  fulviventris  brachyp 

angustidens,  99. 

287. 

craspedoium.  93.  94.  97,  no. 

Lepus  aqualicus  atturaleti,  80. 

cnsUtum,  93.  94,  96,  no. 

ariioniB,  244,  245. 

indei.  82.  93.  94.  98,  no. 

callolis,  5S- 

vi»acciense.  82,  94.  98,  no. 

grangeri.  244,  246. 

venticolum,  82.  100. 

roelanotis,  55. 

(Pliolophus)    crisionense.   93, 

103,  no. 

nuttalli,  242,  245. 

102,  no. 

sylvaticus  grangeri,  246. 

sylvaticus  nuitalli,  245. 

ICTERlA  virens,  277. 

trowbridgei,  263. 

Icterus  auratus,  274.  281. 

Lesirides,  31. 

baltimore,  24. 

Lichas  champlainensis,  310. 

galbula,  22. 

minganensis,  306. 

giraudi,  280. 

Limonites.  213. 

Kularis,  281. 

Limosa  melanura,  36. 

rufa,  36. 

spurius.  22,  14. 

Limosie,  31,  36. 

Ilixnus  arcturus.  306. 

[.ingula  huronensis,  306, 

bayfieldii.  306. 

Lion,  Mountain.  80. 

crassicauda.  310. 

Lisaopleun,  231. 

squivalvis,  232. 

Lituites,  sp.,  306. 

Bone.  204. 

Lumps,  Mineral.  218. 
Paint,  218 

Bronze.  217. 

•Shell.  204. 

Lynx  nirus.  2j8. 

Indian   Relics,   American,  in  col- 

lexensis. 78. 

lection   of    A.    E.    Uouglass, 

vulgaris  maculatus,  78. 

199-220. 

Lynx.  Bay,  258. 

Indian  rock  paintings.  227-230. 

Texas,  78. 

jACKRABBtT.  Rio  Grande,  55. 

Mace,  200. 

laguat,  80. 

Mace  Head,  100. 

Jay.  Brown.  282. 

Maclurea  magna.  306,  310.  3' 

Guatemala  Green,  281. 

Mallard,  14. 

Yucatan  Blue,  282. 

Mauls.  207. 

Grooved,  207. 

Kingbird,  Me^tican,  284. 

Megaceratops  acer,  159.  160. 

Knives,  215. 
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Mouse,  Long-tailed  Meadow,  249. 

175. 

Manimilians  Pocket,  247. 

Megarhynchus  phangua.  283. 

Nebraska  Pocket,  247. 

Melanerpcs  dubius,  285. 

rubriventris,  274,  285. 

Pallid  Meadow,  248. 

Meliltiaamccna.  My 

Prairie  Meadow,  248. 

curcurbilK',  113, 

Rio  Grande  Harvest.  66. 

Silky  Cliff,  251. 

gramlis.  114. 

Taylor-s,  65. 

satyrinitomiis.  113. 

Texas  White-footed,  64. 

snowii,    112.    114. 

Tnie's  Cliff.  251. 

Melopelia  leucoptera,  387. 

Yellow  Pocket.  58. 

Meni  scot  hen  urn,  262. 

Menodon,  158. 

collaris,  31, 

Menodus,  15K.  isy,  161,  174 

Mus  decumanus,  59, 

musculus,  59.  269- 

dolichoceras,  159.  161,  185. 

Myiarchus  cinerascens,  283. 

platyceras,  is<i.i(n.  185. 

lawrencei,  283. 

yucatanensis.  283. 

syceras.  159,  178,  193, 

Myiozetetes  texensis,  283. 

licboceras.  isq,  161. 

Menops,  161, 

varians,  159,  161,  189. 

244,  249. 

fuscipes,  264. 

M  crops  apiaster.  31. 

micropus,  6a 

Meieorites,  caialogue  of,  in  Amer- 

mexieanus. 60. 

ican  Museum  of  Natural  His- 

orolestes, 244,  245,  250. 

tory,  149-155- 

rupicola,  249,  250. 

Microtusausterus,  144.  248. 

Neltrotrichus  gibbsii,  269, 

edai,  268. 

Notiosoren  crawfordi,  71. 

haydenii,  24S. 

Nuclei,  216. 

?  longicauda,  244.  249. 

Numenius  arquata,  36, 

pallidas,  242  (in  error). 

Nyctidromus    albicollis    merrilli. 

pauperrimus,  24S. 

S85. 

pennsylvanicus,  244.  249. 

sp,  inc.,  242,  244.  24g. 

Miobasileus,  160. 

Objf,(-ts,  Copper,  217. 

ophryas,  l6o. 

Hematite.  217. 

Mniotilta  varia,  277. 

Iron  Ore.  217. 

Mole.  Silvery.  257. 

Ocelot,  80. 

Texas,  71. 

Oidemia  nigra,  26.  27. 

Monticulipora,  306. 

Onychodectes,  259,  360. 

Mormon.  31. 

Mortars,  207- 

leucogaster    brevicauda,   242, 

Motacilla  lugubris,  28,  40. 

243,  S44.  253. 

Motacillic.  3t. 

Opossum,  51. 

Molmut.  Red-backed,  285. 

Texas,  51. 

Mound  Relics,  213. 

Oriole.  22. 

Mouse,  Atlwaler's  Cliff,  65. 

Rlack-backed,  281. 

Kyche's  Harvest,  67.  253- 

Giraud's.  280. 

Ka^itern  Grasshopper.  253. 

Golden,  28 1. 

Kastern  Meadow,  249. 

Ornaments,  Alloy,  217. 

Fulvous  White-tooted,  251. 

Bone.  215. 

Hayden's  Mcidow,  248. 

Breast,  200. 

Hoise.  59. 

Bronie,  217. 

Idaho  Grasshopper,  253. 

Gold,  217. 

Jumping,  248, 

Shell,  21s. 

Lacey's  Harvest,  235, 

Stone,  315. 
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Orohippus,  93.  93.  108,  no, 
Ortalis  velula  pallidiventris,  2&S. 
Oithis,  30s  1  306,  310. 

costal  is.  306,  310. 

disparilis.  306. 

perveta.  3015. 

plalys,  306.  314, 

porda.  310. 
Onhoceras.  305,  306. 

Osbom.  Henry  Kairfield.  the  cra- 
nial evolution  of  Tilanothe- 
riura,  l57-'97- 

Owl.  Ferraginous  Pigmy,  286. 


desmaresti,  93. 

sideroliticus,  93. 
Paint-cups.  113. 
Pal  oocyst  iles  lenuiradiams.  306, 
Palxotherium,  ijB.  159. 

bairdii.  158.  159. 

giganteum,  i;8,   159. 

proutii,  158.  iSQ. 

Palmia,  113. 

pfKcedens,  123. 
Panlher,  80. 

Parauque.  Merrill'^,  285. 
Parharmonia  fraxini,  134. 

gnefi,  125. 

Paroquet.  Carolina,  Z74. 
Passerina  ciris.  979. 
Pebbles,  Natural,  ai3. 
Peccary,  Texas.  54. 
Pendants,  xii. 

Pear-shaped.  3i8. 
Perodipus  longipes,  142,  244,  246. 

ordii,  57. 

richardsoni,  247. 
Perognathus  califomicus.  263. 

fasciatua,  241,  247. 

fascialus  flavcscens,  Z44,  247. 

flavus,  5B,  237. 

meamsi,  337. 

paradoxus  spilolus,  58. 
Peromyscus  uttwateri,  65. 

auripeclus,  242.  244,  251. 

califomicus.  266. 

canus,  64, 

gilberti,  267 

michiganensis,  238, 

michiganensis     palleacCDS, 


Peroniy»:u3  teianus  gambelii,  267, 

texanus    nebrascensis,    242. 
244.  350-  ■ 

truei.  251. 

( Baiomys)  taylori,  65, 
Pestles.  207. 

Petrochelidon  fulva,  273. 
Pewee.  Short-legged,  283. 
Phemonoe  quinquecaudata,  117. 
Phen.icodus,  83. 

Phienicothraupis  rubicoides.  279. 
Picks,  207, 

Pigeon.  Red-biiled,  297. 
Pipes,  199,  210. 
Piranga  roseigularis,  274.  279. 
Placoparia    (Calyniene)    multicos- 
tata.  306. 

mullicoalala,  310, 
Platypus  niger,  27. 
Plectrophenux  nivalis.  9,  42. 
Pliolophus,  83.  34,  I03. 

vulpiceps,  83. 
Plover.  Golden,  7,  17.  20. 
Plummets,  212,  218. 
Podiceps  minor.  39. 
Podosesia  Iraxina,  125. 

syringic,  125. 
Polioptila  ca^rulea,  276. 
Polishers,  199.  312. 
Porcupine,  V'el low- haired,  246. 
Procellarice,  31. 
Procyon  lotor  hernandezii,  72. 

Protorohippus,  92.  104. 

venticolus,  93,  10;,  loS.  no, 
Psilnrhinus  mexicanus.  283. 
Psitlacolherium,  259,  261. 
Ptannigan,  15. 

Putorius  brasiliensis  frenalus,  74. 
Pyrrhotxnia  achill^e,  144. 


behre: 


i.  143. 


colotadensis,  176. 
elda.  143. 
eremocarpi,  144. 
Horidemiis,  145. 


"43. 


fragar  .  .^ 
gel  i  form  is.  145. 
helianthi.  143- 
meadii.  144. 
orthocarpi,  143. 
polygon  i,  144, 
pm^stans.  144. 
sapygsformis,  14 
sub^vrea.  iaO. 


willfeldii, 


'■  .(■'s- 


"45- 
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Raccoon.  72. 

Scturopterus  volans,  67. 

Rangiter  arclicus,  834. 

bciurus  fossor,  269. 

caribou,  834. 

hudsonicus.  244,  257. 

green Isndi CUE,  334. 

niger  limitis,  67, 

larandus  caribou,  233. 

Scoter,  26. 

tarandus  grnenlandicus.  233. 

Scrapers.  215. 

larandus  lerrrcnovrt',  135. 

Seals,  Atltc.  217. 

Seely,   Henry   M.,   see    Brainerd, 

Kat.  Bad-lands.  Z50. 

Ena. 

Brown,  51). 

.Seiunis  aurocapillus,  277. 

Fulvous  Wood,  249. 

Sesia  acerni,  138. 

Moki  Kanfinroo.  346. 

albicomis,  136. 

Mounlaii.  Wood,  250, 

Ord's  Kangaroo.  57. 

authraciformis,  112. 

Texas  Conor,  61. 

bassiformis.  133. 

Redstart.  178. 

bibiopennis.  us. 

Kemipleurides  schlotheimi.  3:0. 

bmnneipennis.  129. 

candescens,  [43. 

252. 

laceyi.  135. 

longCcauda,  168. 

corni,  138. 

corusca,  140. 

235. 

culicifonnis,  112, 

Rhynconella  equivalvis,  231. 

culiciformis  americaoa. 

136. 

plena.  306. 

decipiens,  Hi- 

Rupornis rulicauda,  2S6. 

ed  wardiii,  142. 
fulvipea.  135. 

Saltator  atriceps,  279, 

niadaria.',  132. 

Sanderling,  I. 

mellinipennts,  129. 

Sandpiper,  Swiss.  15. 

mimula.  .30. 

Sannina  eiitiosa,  117. 

morula,  142. 

pacifica,  :26. 

neglecta,   132. 

uroceriformis.  117,  126. 

nigella,  147. 

SaDainoidea,  126. 

exitiosa,  112,  126. 

novaroensis,  133. 

opalescens,   126. 

pictipea,  134. 

Saunina  uroceripcnnis.  1(7. 

Saville,    M.    H.,   the    Temple   of 

pyn.  139- 

Tepolilan,  Mexico,  221- 

querci.  141- 

226. 

refulgens.  132. 

Saiicola  lubetra,  31. 

rileyana,  129. 

Scalops  ar(tentalus,  244,  257. 

nibrisligma,  141. 

nibrofasciala,  134. 

rulilans,  130. 

Sciapteron  admirandus.  123. 

saxifriBic,  13s. 

sciluU.  139. 

dollii.  122. 

tepheri,  137. 

gnefi.  125, 

lipuliformis.  138. 

palmii,  122. 

verecunda,  142, 

polisliformis,  us. 

pr;vcedens.  123. 

Sesiidse,  III. 

robin  i;v,  120. 

Selophaga  rutidlia,  2  78, 

Shrew,  Crawford's.  71. 

Kared.  257, 

Ilayden's.  257. 

iricincla,    ijo. 

Short-tailed,  257, 
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Sigmodon  hispidus  teiianus,  63. 

Skunk,  Bare-Dosed,  72. 

Indianola  Striped,  73. 

lexas,  73. 

White-backed,  73. 
Smerintbus  myops,  397. 
Snowflake.  q,  43. 
SolenopDia  compacta,  306. 
Sorex  californicu3,  369. 

monlercyensis,  afrg. 

personal  as,  344,  357. 

pCraODatUS  haydeni,  344,  3;7. 
Sospita  quinquecaudala.  117. 
.Spades.  Z08. 

Sparrow,  Striped-crowned,  380. 
Spcrmophile.  Kennicott's,  254, 

Pale  Striped,  154. 

STDall  Striped,  254. 

Wyoming.  354. 
Spermophilus  buckleyi,  67. 

couchi,  68. 

elegans.  342,  343,  354- 

grammurus  buckleyi,  67. 

grammurus  couchi,  68. 

mexicanus,  69. 

obsolctus,  344.  354, 

tridecemtineatus.  6g. 

tridecemlineatu^  pallidum,  344, 


tridecemlini 


5  parvus,   341, 


Sphf  rexochus  parvus.  306. 
Spbinx  drupiterarum,  391. 

kalmi.i;.  393. 

lucitiosa,  Z93. 

plebeius.  395. 
Spilogale  indianola,  73. 
Squirrel.  Black  Rock.  67. 

K lying.  67. 

Pecos  Fox,  67. 
Stamps,  217. 

Stenopora.  306. 

Slemse,  31. 

Stelgidoplerys  serripennis.  278. 

Stones.  Club,  310. 

Cupped,  307. 

Hammer,  307,  318. 

Perforated,  3 10. 
Strepsilas.  31. 
Stroma  tocerium,  310. 
Strophomena  aurora,  310. 

came  rata,  310. 

incrassala,  306. 
.Stylinodon,  3  $9, 
Stylinodontidae,  260. 


suecica,  31, 
Symborodon,  j6o,  174. 

alliroslris.159,  161,  17b,  179. 

bucco,  159,  176,  179. 

heloccras,  179. 

hypoceras.  159.  t6t,  180. 

ophryas,  177. 

Irigunoceras,  159,  l6t,  180, 

torvus.  159,  '^.  '76. 

(Miobasilcus)  ophyras,  159. 
Systemodon.  81.  84, 

priaucTus,  89. 

prolapirinum.  89. 

semihians,  8j.  89. 
Swallow.  Rough-winged,  378. 

Tahias  lateralis,  343,  355. 

leucurus,  342,  344,  255. 

minimu^i    consobrinus,   341. 
242.  256. 

pricei.  368. 

quadriviltatus,  243,  244,  256. 

wortmani,  34 1,  343.  355. 
Tanager,  Black-headed.  279. 

Rose,  379. 

Rose- throated,  379. 
Tarsa  bombycirormis.  134. 

denudata,  124. 
Tatusia  novemcincta,  Jl. 
Taxidea  taxus,  25S. 

taxus  berlandieri.  74. 
Teit.  James,   a   rock   painting  of 

the  Thompson  River  Indians. 

British    Columbia,   edited   by 

Fran  I  Eloai,  337-230. 
Teleodus,  162,  174. 

avus.  159.  194. 
Telmatolherium,  166. 
Tepozttan.  temple  of.  321-236. 
Thamnophilus  doliatus  mexieanus, 

284. 
Thomomys  boti^'.  263. 

clusius.  342,  346. 
Thryolhonis  aibi nucha.  276. 

maculipeclus   carrobrunneus, 

176. 

Tirista  admiranda,   133. 

admirandus,  133. 

aT)i[entifrons,  123. 
Tilanops,  i6i,  174. 

curtus.  159,  163,  189. 

elalus,  159,  163,  1S9. 
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Tilanolherium  (Rhinocerus)  a 

meri- 

eanus,  158.  159. 

paciliaim,  liS. 

Tilanolherium.   the  crania!  e 

lion  ot.  l57-")7- 

py>.  '3'). 

Tilanolherium.  1 58. 

scilula,  139. 

acer.  164,  i6q,  171,  178. 

tibiale,  liS. 

allirostris,  179- 

(I'aranlhrene)    bassiformis. 

americanum,  158,  174. 

133. 

ampium.  164,  193. 

(Sciapteron)  simulans 

angusligenis,   184. 

Tubeiii.  210. 

avum.  194. 

Turkey.  Ocellated,  287. 

baiixlii,  174. 

Tyrannus  melancholicus.  284, 

bucco,  167,  171,  179. 

coloradense,  171,  175.  '0- 

Ul.[«,  31. 

curium.  189. 

U  roc  yon  cincreo-argenteus 

78. 

dispar.  i8q. 

Ursusamericanus.  72. 

dolichocera-s,  164,  l6g,  185. 

dalum,    164,    167.    t7[, 

183. 

Vaneluis  cristatus.  31. 

189,  196. 

gregarius,  34,  36. 

giganieura.  174- 

Vespamima  sequoia^,  119. 

gigas.  160,  17s. 

Vespcrtilio    chrysoDOtus 

242, 

heloceras,    164,  167,  171, 

179. 

257- 

196. 

ciliolabrum,  242.257. 

hypoceras,  183. 

iacAutus,  339. 

ingens,    164.   169,   171, 

183. 

sp..  71.  239- 

196. 

Vireo  navilrons,  278. 

maximum,  158.   159.  174. 

noveboracensis,  278. 

monlanum.  183. 

ochraceus.  278. 

ophryas,  177. 

Vireo,  Ochraceous,  278. 

plalyceras,  164.  167,  185, 

196. 

White-eyed.  278. 

proutii,  158,  159.  174. 

Yellow-throated,  278. 

ramosnm,  164, 167. 194, 

196. 

Vuipes  fulvus.  76, 

robustum.  164,  167,  187, 

196. 

Vulture,  Black,  287, 

selwynianus,  193. 

Turkey.  2S7. 

serotinum,  169,  19a. 

s^ceras,  193. 
tichoceras,  179,  184.  196 

Wands,  200. 

Warbler.  Black-and-white, 

277. 

trigonoceras.    164.    167. 

i9o, 

IHack-thr.ated  Green, 

277. 

196. 

Itlue-throated,  26. 

torvum.  164,  176. 

Llou  card's,  178. 

variatis,  1S9. 

Hooded,  278. 

Tilyra  personata,  284. 

Totem.  loo. 

Weasel,  Bridled,  74. 

Totaii.  31. 

Whetstones,  212. 

Trioga  alpina.  a. 

Whistles,  217. 

alpina  pacifica,  3. 

Whitlield,  R.  P..  descript 

on  of  a 

new  genus  of  fossil  lirachi<^)od 

variabilis,  36 

from   the    Lower   ilelJerbetg 

Trochillumapifurme.  118. 

limestones,  231,  232. 

califomkum,  1:8. 

Whorles,  ^iirindle,  209,  210 

caudatum,  1 16. 

Wolf,  (Irav,  258. 

telo,  113. 

I^bo,  75- 

denudaium,  124. 

Prairie.  258. 

fraxini,  115. 

Timber,  75.  358. 

gallivmum,  139. 

grandis,  114. 

Wooilpcckcr,  Cabot's,  285 

hospes,  139. 

Delallre's,  285.  : 

luggeri.  :2i. 

Ivory-billed,  274. 
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Woodpecker,  Swainson's.  iSj.  I 

Uxmal,  285. 

Wortman,  1.  1..,  species  of  l/yra- 
cathtrium  and  allied  Perisso-  , 
dactyls  from  the  VVahsatch 
and  Wind  River  Reds  of  North 
America,  8:-iio:  Psillaco-  ' 
Ikeriuin.  a  member  of  a  new 
and  primitive  suborder  of  the 
Edentata.  259-262, 

Wren,  Cabot's,  276. 
Temax,  376. 
Yui 


Xanlhoura  ^atemalensis,  38t, 


277. 

palm! 

i.  148. 

polen 

lillie,  148. 

cyanocapilla, 

.  2S1. 

Zygospira 

acutirosti 

ERRATA. 

Page  54,  line  6,  for  '  Djcotjles  '  read  '  Dicotjlea.' 
"     75,  line  18,  for  '  Great  Uame '  read  '  Great  Dane." 
"  343.  last  line,  (or  '  Microius  pallidus '  read  '  Microlus  pauperrimus.' 
■'  288,  last  line,  for  aypioi  read  JSyftcot, 
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EXPLANATION  OF  PLATES. 


Plate  VL — View  of  the  Temple,  looliiQg  northwest. 
Plate  VIL — Front  o(  Temple,  loolriDg  west. 


Plate  IX.— Ground  Plan  of  Temple. 
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Vol.  VIII.  Plate  1. 


MACRUGEOMYS   CHERHlEl   lAllen). 
FlfuntallnaiunLuK. 
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Bti.i-ETT%  A.  M.  N,  H. 


View  m  Tbmn. 
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Vol.  VIII.  Platk  X. 
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EXPLANATION  OF  PLATE  XII. 


Entomucaris  telleri. 


The  figure  is  the  only  neaiEy  entire  individual  observed,  and  is  of  nat 
size.  It  shoiivs  the  right  and  left  sides  of  the  carapace  a  little  displaced  t^ 
cally,  bul  preserving  the  outlines  almost  entire,  the  outer  half  having  the  poste- 
rior margin  slightly  faulted  so  as  to  throw  it  about  a  third  of  an  inch  out  of  line 
with  the  upper  impression,  which  is  the  continuation  of  it,  while  the  inner  hal 
is  concealed  over  the  same  region  by  the  overlying  abdomen.  The  remains  o 
the  swimming  feet  are  seen  scattered  along  beneath  the  crust  of  the  carapace, 
and  show  through  its  surface.  The  projecting  outline  in  front  of  the  carapace 
represents  a  thin  film  of  crust  which  probably  docs  not  pertain  to  the  animai, 
unless  il  may  be  a  part  of  the  mandibles. 
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EXPLANATION  OF  PLATE  XIIL 


Pig.  I. — View  of  pari  of  the  carapace  showing  alt  but  the  anterior  outline,  and 
preserving  much  of  the  cnisi.  The  abdomen  is  seen,  also  preserving  the 
test  over  the  greater  portion  of  its  surface,  and  some  indications  of  slender, 
'bifurcating  limbs  to  seven  of  the  segments  within  the  carapace.  The 
caudal  plate  and  spines  shown  in  the  figure  may  belong  to  the  same  indi- 
vidual, but  tbey  are  on  a  lower  layer  of  the  shaly  rock. 

Fig.  2. — An  abdomen  with  fourteen  joints  and  the  telson  and  spines,  also  a 
fragment  of  the  border  of  the  carapace  and  mandible.  The  depressed 
line  along  the  abdomen  is  supposed  to  represent  the  intestinal  canal. 

Fig.  3. — View  of  another  specimen  showing  pan  of  a  carapace,  mandible,  body 
segments  and  telson.  with  remains  of  swimmerets. 

Fig.  4. — View  of  a  fragment  of  a  carapace  showing  the  anterior  rostral  sinus. 
The  carapace  is  folded  on  one  side  of  the  center,  shortening  the  front  side 
so  as  to  make  the  two  parts  appear  quite  unequal. 

Fig.  5.— An  imperfect  mandible  in  which  the  masticating  tubercles  have  been 
broken.     Enlarged  two  diameters. 
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EXPLANATION  OF  PLATE  XIV. 


Entomocaris  Ulleri? 

Fig.  t. — View  of  a   left  mandible  supposed  to  belong   to  this  species.     The 
manubrium  has  been  ruptured  and  distorted.     Eniai^ed  two  diameters. 

Fig.  z. — View  of  a  nearly  entire  right  maodible.    Enlarged  two  diameters. 


Fig.  4, — View  of  the  outer  face  of  a  form  of  mandible  seldom  found.     Natural 


Fig.  ;. — View  of  an  abdomen  showing  fifteen  sefpnents,  with  the  imprint  of 
several  of  the  swimmereta  and  of  what  may  have  been  the  intestinal  canal. 
Little  of  the  crust  is  preserved,  but  the  matrix  preserves  the  imprint  of  the 
peculiar  markings  of  the  surface  very  distinctly. 

Fig.  6. — Caudal  plate  and  lelson  with  the  appendages  flattened  laterally,  and 
showing  the  articulation  very  perfectly. 

Fig,  7. — View  of  another  specimen  flattened  obliquely  and  showing  pointed 
margins  to  Che  last  body  segment. 

Fig.  E, — Enlargement   of    the    zigzag   surface 
segments. 

Entomocaris  teller i1 

Fig.  9. — View  of  the  terminal  segment  and  caudal  plate  : 
belong  to  this  species. 


Ceratiocaris  podurifor 
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